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Introduction

This tutorial takes you through a complete analysis of 6 LC-MS runs with 2 groups (3 replicate
runs per group) using the unique Progenesis LC-MS workflow. It starts with LC-MS data file
loading then Alignment, followed by Analysis that creates a list of interesting features (peptides)
which are explored within Progenesis Stats using multivariate statistical methods then onto
Protein identity and Reporting.

To allow ease of use the tutorial is designed to start with the restoration of an Archived
experiment where the data files have already been loaded. However, the document covers all the
stages in the LC-MS workflow, therefore if you are using your own data files refer to Appendix 1
then start at page 5.

How to use this document

You can print this tutorial to help you work hands-on with the software. The complete tutorial
takes about 50 minutes and is divided into two sections. This means you can perform the first half
focused on LC-MS run alignment and analysis then complete the second half of analysis
exploring comparative differences and Protein identity at a convenient time. If you experience any
problems or require assistance, please contact us at support@nonlinear.com

How can | analyse my own runs using LC-MS?

You can freely explore the quality of your LC-MS data using Image QC and then licence your own
LC-MS runs using this evaluation copy of Progenesis LC-MS. Instructions on how to do this are
included in a section at the end of the tutorial document. Alternatively if you would like to arrange
a demonstration in your own laboratory contact support@nonlinear.com and we will help you.

LC-MS Data used in this tutorial

NLD would like to thank Dr Robert Parker and Prof Haroun Shah at the Health Protection
Agency, London, UK for providing the example data used in this tutorial as well as invaluable
discussion on the handling of the data.
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Workflow approach to LC-MS run analysis

Progenesis LC-MS adopts an intuitive Workflow approach to performing comparative LC-MS
data analysis. The following tutorial describes the various stages of this workflow (see below)
focusing mainly on the stages from Alignment to Reporting.

LC-MS Data Reference Run

Import Selection Alignment Filtering Group Setup View Results  Progenesis Stats  Protein Search Protein View Report
Stage Description Page
LC-MS Data . . .
Import LC-MS Data Import: Selection and review of data files for 5
analysis.
\ 4
Reference Run ) )
geicction Reference Run Selection: Select run to align to. 6
A 4
pEnsie Licensing: allows licensing of individual data files when there 6
is no dongle attached (Appendix 3)
\ 4
" Alignment: automatic and manual run alignment 7
) 4
Filtering Filtering: defining filters for features based on Retention Time 16
, m/z , Charge and Number of Isotopes.
v
Group Setup Group Setup: defining one or more group setups for analysed 19
aligned runs
\ 4
View Results View Results: review and validate results, edit feature detection, 20
tag groups of features and select features for further analysis
) 4
Progenesis Stats Progenesis Stats: performing multivariate statistical analysis on 30
tagged and selected groups
\ 4
rrote Protein Search: managing export of MS/MS spectra to, and import 37
of protein ids from Database Search engines
\ 4
- Protein View: validation and resolution of protein id conflicts for 39
data entered from Database Search engines
\ 4

Report Report: generate a report for selected features 44
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Restoring the LC-MS Tutorial

Open Progenesis LC-MS and downloaded the Tutorial Archive file from the 'Download tutorial'
link shown below, placing it in a folder on your desktop . To restore the LC-MS tutorial from this
file, locate the LC-MS Tutorial Archive file using the Browse button.

[a]ic-ws
e
Ew
Recent experiments:
[ 2] Open Experment ==
Lock i LCHE Tusensl - @@
0 Hame Date modfied Typ
~ LC-M5 2 Tutonal Aschive Progenesslomsarchee 10032001526 Pro
Recent Places
Desktop
Andy Borthwick
Computes
[
- v
Hirbrrh
Fiet rame LE-MS 2 Tutonsl_Archeve Progerasslomasy = Open.
Fien ol e Progeness LCMS Epemertsmd Achoma [ 7] | Carcel
Ofher experirments:

This opens the 'Import from Archive' dialog.

Select the Create a new experiment option and select the folder in which you placed the
archive.

Import from archive @

Import LG-MS Tutorial from archive

) Replace an existing experiment

@ Create a new experiment

Name: LC-MS Tutorial

Folder:  C:\Users®Andy.Borthwick'\Desktop\LC-MS_Tutorial

Then press Import.

Note: use the Replace an existing experiment option if you want to over-write an existing
version of the tutorial.
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Stage 1: Data import and QC review of LC-MS data set

The LC-MS tutorial will now open at the LC-MS Data Import stage (see below).

LC-MS Tuterial - LC-MS =N SRS
File
LC-MSData  Reference Run
Import Selection Alignment Filtering GroupSetup  ViewResults  ProgenesisStats  Protein Search  Protein View Report
Import Data Data processing methods:
mzXML files ~ | Add data fies... Feature detection method: Default
Peak processing method: Profile data
Include?
I & —
AL

5 Pending...
A3 Pending...
c1 Pending...
cz Pending...
(o] Pending...

No problems found

The data file was imported with no problems.

The data appears to be in the correct format to be analysed by this software.
+ Include run in analysis
X Don't include run in analysis
[m]Exclude areas from selected run Section Complete 3]

&

Each data file appears as a 2D representation of the run. At this stage you will be warned if any
of the data files have been ‘centroided’ during the data acquisition and conversion process.

Note: as each data file is loaded the progress is reported in the Import Data list. The dialog

below the image reports on the QC of the imported Data files. In this case ‘No problems found’
with the this data file.

Note: the 'Data Processing Methods' selected for the Import Data, when the experiment was
created, are reported next to the Add data files link (see Appendix 1).

Note: the 'Exclude areas from selected run' facility allows you to examine and exclude areas
(usually early and/or late in the LC dimension (Retention Time) that appear excessively noisy due
to capture of data during column regeneration (see Appendix 2). Not required for this data set.

Now move to the next stage in the workflow by clicking Section Complete.
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Stage 2: Reference data file selection

This stage in the analysis workflow allows you to review and select the most appropriate

Reference LC-MS run to align all the other runs to.

LC-MS Tutorial - LC-M5
Eile

LC-MS Data
Import

Reference Run

Selection Alignment Filtering GroupSetup  View Results

Progenesis Stats  Protein Search

Choose reference run

The reference run will be used when aligning each of the
runs in your experiment.

Choosing a good reference run will help during the
alignment stage. Idealy, the reference run should show
a clear and representative feature pattern, and have a
minimum of distortion.

For experiments such as time series or dose response,
choosing the middle point tends to give the best
resuts.

Run Reference
[ |
. _

A3

ci

cz

Cc3

Use as reference run

[E=B/EcE 7|

Protein View Report

Section Complete .2

To select a Reference run either click on the run in the list and then click Use as reference run

or double click on the run in the list.

Now move to the next stage in the workflow by clicking Section Complete.

Stage 3: Licensing

This stage in the analysis workflow will always appear in the LC-MS workflow if you are using
‘Unlicensed’ data files to evaluate the software and have no dongle attached.

LC-MS Data
Import

Reference Run

Selection Licensing

Alignment

For details on how to use Licensing go to Appendix 3 (page 53)
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Stage 4: Alignment
At this stage Progenesis LC-MS Alignment opens displaying your data.

The Program Layout

To familiarize you with Progenesis LC-MS Alignment, this section describes the various graphical
features used in the alignment of the LC-MS runs.

To setup the display so that it looks similar to the one below:

e Click on the features shown in the current focus (orange rectangle) in Window C, this
will update windows A,B and D as shown below.

¢ Inwindow A click and hold the left mouse button on a green feature.

e If the green and magenta features (immediately above) have not aligned automatically
then drag the green feature over the magenta feature and release the mouse button.

e The image will ‘bounce’ back and a red vector, starting in the green feature and finishing
in the circled magenta feature will now appear as shown below in window A .

LC-MS Tutorial - LC-MS =8 ECH =%~
Eile
Reference LC-MSData  Reference Run N ) ‘B
Import. Selection Alignment Filtering Group Setup View Results  Progenesis Stats  Protein Search  Protein View Report.
Run
Magenta i
(Magenta) || aignment Ty e [l ey f—
\ Run Include?  Vectars
Al v pef | Yector Editing Transition
2 1 | [
| |
/ * ° a i ) A R [ ] B
ol 0 § j
Current a 0 B Iy
Run 3 0 f; "
(Green) . N i
1 : : Added Alpha Blend
alignment display animates
Vector between current
. and reference runs
1140 L.
Whole Run Checkerboard
c a i D
A JUSEN
Y
; :
 Include run in analysis ¥
| 1]
X Den'tinclude run in analysis ) ol ) \
| ! '
Contrast: [¥] Enhance focus area ll-rl ]
ol ¢ Current N, !
Focus ) ‘:'
Focus grid size: Make box square '
1 2 4 8 16/© 32|@ 2! e 1 =]
= = = = - 2144® & wnment target Run being aligned EectoniComplates()

The experiment structure is displayed on the left of the screen in the Run panel.
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The Runs: panel shows the run that is currently being aligned in green, and the run it is being
aligned to in magenta.

Run Include? Vectors
A1 v Ref
The Ref run for any experiment is the run that you chose to Az !
align all the runs to, in this case Al highlighted in magenta. A3 0
Ci 1
c2 a
3 i}

Vector Editing (Window A): is the main alignment area and displays the area defined by the
current focus rectangle shown in Window C. The current image is displayed in green and the
chosen reference image is displayed in magenta. Here is where you place the alignment vectors.

Transition (Window B): uses an alpha blend to animate between the current and reference
runs. Before the runs are aligned, the features appear to move up and down. Once correctly
aligned, they will appear to pulse. During the process of adding vectors, this view will change to
show a zoomed view of the area being aligned to help accurate placement.

Whole Data File (Window C): shows the focus for the other windows. When you click on the
view the orange rectangle will move to the selected area. The focus can be moved systematically
across the view using the left and right cursor keys. The focus area size can be altered using the
controls in the bottom left of the screen or by clicking and dragging out a new area with the
mouse.

Checkerboard (Window D): shows a checkerboard view of the current run interleaved with the
reference run. When the area is aligned the edges of the squares start to merge.

The unique use of the alpha blend and checkerboard views helps to make highly accurate
alignment of feature borders more obvious to the human eye.
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Generation of alignment vectors

The alignment of LC-MS runs is required in the LC (retention time) direction, this is key to
correcting for the variable elution of peptides during the chromatographic separation.

tein Search  Protein View Rep
The Alignment algorithm will generate ‘Automatic’ vectors, in
the retention time direction for each run, to enable the
alignment of all the LC-MS runs to the ‘Reference Run’. rs‘] T — l [ .
Transition

The alignment vectors are generated automatically for all the LC-MS runs by using the ‘Automatic
vector wizard’ accessed by clicking on Automatic Vectors on the top tool bar.

Automatic Alignment (=3

Select the runs for automatic alignment vector generation
Add  Run Motes Vectors

this run does not need to be aligned as it is the alignment reference
altomatic alignment will be pefformed for this run
automatic alignment will be perfformed for this run
automatic alignment will be perfformed for this run

automatic alignment will be perfformed for this run

= - -]

automatic alignment will be perfformed for this run

[ ok JI[ cancel

Select (tick) the runs you require to generate vectors for and click OK.

If applying alignment automatically now move to page 15

In some cases, where the misalignment is severe, using a combination of a ‘few’ manually placed
vectors on each run and then using the Automatic vector wizard to generate the rest of the
vectors for each run can give better results.

In this example try placing some manual vectors before generating the automatic vectors.

The following section describes how to manage the placement of manual vectors on your LC-MS
runs
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Approach to alignment

To place manual alignment vectors on a run (A2 in this example):

1. Click on Run A2 in the Runs panel, this will be highlighted in green and the reference run
(A1) will be highlighted in magenta.

2. You will need approximately 5 - 10 alignment
vectors evenly distributed from top to bottom of
the whole run.
3. First ensure that the size of the focus area is set to
8 or 16 in the Focus grid size on the bottom leftof | -, -
the screen. : : 2
4.

Adjust Contrast as required.

[4] LC-MS Tuterial - LC-MS

File
[ lﬂ’lﬁ Data Reference Run
Import Selection Alignment
|
Alignment
Run Include? Vectors
A e Ref
[ 0
A3 L
c1 L
[ 0
c3 0

+ Include run in analysis

X Don't include run in analysis

Contrast: [¥] Enhance focus area
@

Focus grid size:

SIEEIAE

[7] Make box square

SECEEEEAEE

) §|@ 160

Enhance focus area

Make box square

2ok

Click on an area (see below) in the Whole Run window (C) to refocus all the windows.

[ =]
Filterinz GroupSetup  ViewResults  ProgenesisStats  Protein Search  Protein View Report
# showdigned - | | # Show Unatigned X Remove Vactors - ‘Q,’Aulnmahcm‘gnmnl” View 'I
Vector Editing Transition
" '
[}
)
[}
' - L
| |
M
" ! ¥ [} I ' i
1! 1| ! i
' i ¥ I 1 ¥ ]
' i ! ' '* j |
Ll 1 | ‘
el b i iy i ||
Whole Run Checkerboard
'y
4
it i
i ‘ 1
i -
I |
' I rw A )
[}
[
|
I ; |
! |
| |
[ ! 'l l“
. } |
-3: Aignment target — _ Run being aligned Section Complete \:_5}|

Note: the features moving back and forwards between the 2 runs in the Transition view

indicating the misalignment of the two LC-MS runs

10
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5.

7.

Click and hold on a green feature in Window A as shown below.

Vector Editing ‘ Transition

As you are holding down the left mouse button drag the green feature over the
corresponding magenta feature of the reference image. The vector will appear as shown

below as a red circle with a ‘cross hair’ indicating that a positional lock has been found for
the overlapping features.

Vector Editing Transition

L

=

Note: as you hold down the mouse button, window B zooms in to help with the alignment.

On releasing the left mouse button the image will ‘bounce’ back and a red vector, starting in

the green feature and finishing in the magenta feature will appear.

11
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Vector Editing ‘

Transition

Note: an incorrectly placed vector is removed by right clicking on it in the Vector Editing

window

Now click Show Aligned on the top tool bar to see the effect of adding a single vector.

Vector Editing \

Transition |

Additing an additional vector will improve the alignment further. Note this time as you click to
add the vector it ‘jJumps’ automatically to the correct position using the information from the

existing alignment vector

Vector Editing ‘

Transition

12
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10. Repeat this process moving the focus from top to bottom on the Whole Run view

Note: the number of vectors you add is recorded in the Runs table

LC-MS Tutorial - LC-MS ==
Eile
[EWSData  Reference Run
Import Selection Alignment Filtering GroupSetup  View Results  Progenesis Stats  Protein Search  Protein View Report
Alignment [ # showdigned - l # Shaw Unaligned I I X Remove Vecmrs- Ql Automatic Aignment I I View - I

Run Include? Vectors

Al " Ref Vector Editing Transition
|A2 7| | r |
) 0 ; !
ci [} |
c2 0 "
=) 0 ' R 13 I n 10 O
(ulppu ""{\n
|

Whole Run Checkerboard

fro

" Include run in analysis

3 Don't include run in analysis i ’ ' .rﬁ { 1 fi
Contrast: [#] Enhance focus area P
@
Focus grid size: Make box square
>[1o[2/e[4]6[8 @[50 k2e & ot B anvereaes [Section Complete 3)

11. Now move on to the next run to align and repeat the addition of a few manual vectors

The number of manual vectors that you add at this stage is dependant on the misalignment

between the current run and the Reference run. In many cases only using the Automatic vector

wizard will achieve the alignment.

Also the ‘ease’ of addition of vectors is dependant on the actual differences between the LC-MS

runs being aligned

12. Repeat this process for all the runs to be aligned.

13
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[4] LC-MS Tutorial - LC-MS

[E=mEcE |

+ Include run in analysis

X Don't include run in analysis

Contrast: Enhance focus area

® ® @ N |

Focus grid size: Make box square

el1eo2/0|4 o8 elie e

Eile
Eil [ +*0 09
Data  Re: R g
En Seiection | Agnment Filtering GroupSetup  View Results  ProgenesisStats  Protein Search  Protein View nonilﬂgﬂf,
Alignment [& Show Aignea VI l, Show Unaligned ] Ix RamveVecmzsv]IP,;mlnmlic Aignment ”[ View 'l
[ hun Incluge?  Vectors
) v pef | Vector Editing Transition
a2 7 f \
P 7 ' i
o 8 . | i
=] 8 '.
(=) 7 ;<u "P%pn i ,!"rf Wil
[ |
‘Whole Run

Checkerboard

= ; Aignment target S Run being aligned

P
N

oot

Section Complete ()

13. Then select Automatic vectors and click OK.

Automatic Alignment

Select the runs for automatic alignment vector generation

Notes

Wectors

Add  Fun
& A1
" Az
¥ a3
M o
¥ cz
¥ c3

this run does not need to be aligned as it is the alignment referen...

run has user vectors
run has user vectors
run has user vectors
run has user vectors

run has user vectors

-1 oo o o~ =

Note: the tick boxes next to the ‘Run name control’ which control whether vectors will be

generated for each run.

14
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Automatic generation of alignment vectors

After applying Automatic alignment the number of vectors will be updated on the Runs panel
and the vectors will appear (in blue) on the image.

If the alignment has worked well then in Windows A and C the grid lines should show minimal
distortion, Window B will show features pulsing slightly but not moving up and down.

WP

Whole Run

.CPLI |l'l”l' |
et |

I

Checkerboard

LC-MS Tuterial - LC-MS (===
File
LC-MS Data  Reference Run
Import Selection Alignment Filtering Group Setup  ViewResults  Progenesis Stats  ProteinSearch  Protein View Report
Alignment I # Show Aigned vl I # Show Unaligned l Ix Remveveclmsvl [Q;Aummanc Aignment l I View vl
Run Include?  Vectors
Al ' rer | Vector Editing Transition
n v a4 M } w R TR
A v 376 D' ' ) : ' I I
c1 v 213 " Ji | ’ | | '
c2 v 214 ‘? ,
c3 176 (

’!'.l:w'!"'

'rr.“

i i

+ Include run in analysis

X Don't include run in analysis.

Contrast: Enhance focus area

@

Focus grid size: Make box square

D1®(2/e4|®(8 ©16© 32|® =3

lignment targe un being aligne
™, A t target Run being aligned

' ]
!

|

|

u: oy
i

' '”
V1 a0
rl"l' (.

f"
i

1 L' \' '.y[

Section Complete (2

At this point, you should check the automatically placed (blue) vectors. This will be easier with a
larger grid size. Make sure the grid size is set to 4 using the ‘Focus grid size’ control at the
bottom left of the window.

In each square, you can, if required edit the vectors to improve the image alignment.

To indicate that alignment of the run is complete and ready for Analysis click Include Run in
analysis located underneath the image list.

For this tutorial example we are NOT performing any editing of the Automatic alignment.

15
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Stage 5: Filtering

Now that you have reviewed your aligned Runs, you are ready to analyse them. Filtering
Move to the Filtering stage, by either clicking on Section Complete (bottom right) d
or on Filtering on the workflow.

During the few minutes that the automatic analysis requires, a progress bar will appear telling you
first that it is applying alignment to the Runs and then that it is Analysing.

Applying alignment to AZ. Analyzing...

—>

On completion of analysis the Filtering stage will open displaying the number of features detected
in this example 9128. If required you can remove features based on position, charge state,
number of isotopes or combinations of these feature properties.

T[] LC-MS Tutorial - LC-MS.
Eile
2 08 Qg
Reference Run E
w Selection Alignment Filtering Group Setup View Results  Progenesis Stats  Protein Search  Protein View. nonl' ﬂnegr
; ' : A i
Filter Features 9 Undo | [ O Redo

analysis by Using the criteria below.

Select all features matching the faliowing filters:

~ | Inside arez

) With charge

You can filter features that you do not wish to include inyour 000943 1

) Number of isotopes

I Delete 0 Matching Features |

I Delete 9128 Non-Matching Features I

(9128 features in total)

Retention time (min)

T T T T T T T T T T T
450 949 1440 1040

Section Complete

For example, to delete features with early and late ‘Retention times’ drag out an area as shown.

All features with their reported ‘Retention Time and m/z’ values contained within the mask will be
selected.

16
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LC-MS Tutarial - LC-MS
Eile

RLIYTTES

M5 Data  Reference Run

Import Selection Alignment Filtering GroupSetup  View Results  Progenesis Stats  Protein Search  Protein View. Report non |D§91

Filter Features ¥) Undo ¥ Redo
You ean filter features that you do not wish to include in your
analysis by using the criteria below.

Select all features matching the following filters:

A ) Inside area

m/zfrom 440025 to 200043t

Timefrom 11372  to 75265  minutes

) With charge

) Number of isotopes

[ Delete 9097 Matching Features

[ Delete 31 Non-Matching Features l

(9128 features in total)

IS
|

Retention time (min)

343

100

T T T T
440 340 1240 1240

e Section Complete .+

As you release the mouse button the values for the masked area will appear on the top left

Note: the limits can be adjusted by entering the required values in the boxes

» | Inside area A | Inside area
m/zfrom 440.025 to 2000.43 |::> m/zfrom 440 to 2000
Time from 11372 to 75265  minutes Time from 10 to 75 minutes

To remove the (in this case 31) features outside of the selected area, press the Delete 31 Non-
Matching Features button

Filter Features

You can filter features that you do not wish to include in
In addition to setting limits for ‘Retention time and m/z’, features can yourna ey mecrierEbeen
also be selected on the basis of charge or the number of isotopes
present. Thus allowing you to refine the selection through a

combination of feature properties

Select all features matching the following filters:
w ) Inside area
A | With charge
Charge 1 {408 features)
[E] Charge 2 (3770 features)

[E] Charge 3 (3459 features)

For example: when charge state is selected the number of features O] @) (T
present at each charge state is displayed, these can be selected ] Crarge 5 (232 festures)
accordingly. [ Charge 6 (51 features)

[ Charge 7 (18 features)

Area limits, charge state and number of isotopes can be combined to
refine the feature selection.

Charge 8 (16 features)

Charge 8 (11 features)

Charge 10 (22 features)

17
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For this tutorial, we will filter the area as shown and remove features with a charge state of 1 and

8 and above.

We will now delete a further 547 with a charge state of 1 and 8 and above by ticking the various

options.

[2] LC-MS Tutorial - LC-MS [F=mron |

Eile

. ‘I_. L TR
P’:‘. mmﬂm afgrenent Filtering GroupSetup  WiewResults  Progenesis Stats  Protein Search  Probein View Repert nonllne__qr

Filter Features - ) unco || Ow Redo
¥ou Can Hiter features BT YOU 60 NOE ish 10 INcIucE In T
yor analysis by using the criteria below.

Sesect 81 features matching the fosowing filters:

| Inpce ares

Charge &

-
I Charge 3 {3459 festures) 1
12 features) 1

[ crarge 5 (239 festures) TER

I Crarge § {51 features)

) Crarge 7 (19 fentures) 1 Rl

[ Charge i (16 festures)
4] Crarged (11 featuees)

/| Crarge 10 {22 featurrs)

v
Retertion time e
£

[ Crarge 11 (7 festures)

o Charge 12 (7 features)

[ Crarge 13 (16 features)
&) Charge 14 {14 features)
4] Crarge 15 (7 features)
[ Crarge 16 (2 festures)
o Charge 17 (f features)
[ Crarge 18 (10 festures) <

] Charge 19 |5 features) -

| Crarge 20 (16 featurrs) 100 =—

| Mumber of isotenes

| Delele 547 Matching Festures

— ———————— —————
l Deiete B550 hon-Malching Features 280 s 1440 1580

15057 features in totol) . e | Section Complete |

Hence all features with a charge state of 1 and 8 and above will appear red (see above).

To remove these features with press Delete 547 Matching Features

You can use the Undo button to bring back deleted features, however, when you move to the
next section you will lose the capacity to undo the filter.

To move to the next stage in the workflow click Section Complete.

18
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Stage 6: Group Setup for Analysed LC-MS runs
At this stage in the workflow you can setup one or more groupings of your sample data.

For this example, group the analysed LC-MS runs to reflect the Biological groupings in the
original study. This tutorial contains 2 groups: A and C, with 3 replicates each.

LC-MS Tutorial - LC-MS (== =e
File
LCMEData  Referance Run
Import Selection Alignment Filtering GroupSstup  ViewResults  Progenssis Stats  Protein Search  Protein View Report
Groups |AC - ae| | X Runs [ addseiected Runs toGroup | - yel
Group your runs into the groups you wish to compare (e.g. Add to new group ...
Control runs vs. Treatment runs) € =
0 a
‘You can create more sets of groupings (e.g. adding Male vs.
Female), which you can choose between when doing
comparisons.
A
Al
A2
A3
Add group...
Section Complete ()

Creating a group

1. Select the Runs in a group (based on names at top of image) by clicking on the required
thumbnails (Highlighted as above)

2. Press the ‘black triangle’ next to the Add Selected Runs to Group button on the main
toolbar.

Select Add to new group... from the drop down menu.
A new group will appear in the Groups pane on the left panel

Rename the group by over typing the new group name (e.g. A)

© o > w

Repeat steps 1 to 5 until all the Runs are grouped.

In the example shown the grouping has been renamed "AC" using the rename button %

To create another Group Setup, for example T Al lGEe) 3¢
comparing only 2 replicates for A and C groups, ps |AC I lﬂj I
click on Create a new group setup (see right).

19
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Give it a new name (i.e. AC_2). The Runs will reappear in the main window. Create the new

groups as described above.

crouns [ac2 T[] (3] [] Runs [ sssscamucos <] £
Groug your ompare (e.g.
Contrek rund [LSE] A o @
Tou can create more vels Of groupings je.g. s3ding Male i,
Femaie), which you CBN ChoOSE Detween when Joing
=
A Delete
M femov
L
© Duisty
€3 Bemgve
A RrOUD...

=)

-....I. .
nonlinear

Section Complete .+

Note: the Group set up drop down will now contain both setups and the ungrouped data files (A3

and C3) will remain in the main window.

To move to the next stage in the workflow click Section Complete.

Stage 7: Validation, review and editing of results

The purpose of this stage in the Workflow is to review the list of features using the visual tools

provided and edit features if required.

The review stage has 4 display modes: 1D, 2D, 3D and Feature Details controlled bé the tabs on

LC-MS Tutorial - LC-MS
¥
Eile
Ritarence R
Selection Angnment Filtéring
Review Features croueg & =
. Meovs ip)  Foid Tag v Notes -
1 Mass $p4strum (2,548 mind Ehrsmassgram Imve = 908.9933
WE LIEAT Iy L] aaarate. ()
1447 LUMENT  Infiity Ll Agdnate. an
T LML Iy A o Aaanate, ™ B - C
009 LIEAT  Infisity L] Add note. _ —
I AAIED Infieity lal Add note. g)oo i T ——
IMT ETEER  Infemy ] Addnote. | F L e - e
L BSEN2 Infieity |l aaanate. Em E . —a
I L
IO BOEIT  Infesty ] s vote, 9
BH3  L4ZE1 Infeity lal A nate. ) =
S412 LAEA1  Infiminy L] saanate. ar
634 LTET Iy lul aaanate. . el — R e
m s e =g T T TR TR TR = = = = =
3 ]
o Iuude 1 Peature i results Omatcheg | LEMERN |
Fuani 0,009
Don inciude 1 feature in resl 0 matches
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i) (e ] o
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1| [ uneo | [0 0o | § 2424 £
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the bottom left of the display. Each display has multiple views to allow comparative exploration of

the detected features on the aligned LC-MS runs.

Exploring analysed data using the Data displays
The 1D Display

Window A: shows the list of features ranked by the p value for the
one way Anova using the current grouping.

Note: A value of ‘Infinity’ in the Fold column indicates
‘Presence/Absence’

To include a feature in the selection for the next section of the
analysis, click on the Include features in results button at the
bottom of the table. On clicking the button it will move on to the next
feature on the list.

To select a group of features drag out a selection on the table and
click on the Include feature in results button (see right)

Window B: displays the Mass spectrum for the current feature on
the selected Run (in window D).

Window C: displays the Chromatogram for the current feature on
the selected Run (in window D).

Window D: displays the details of the LC-MS currently selected run. By

Review Features Grouping |aC

#
263

3217
7088
1280
6693
5412
6304
1708
1868
4751
1319
8407

«

Anova (p)
4.49E12
6.76E-12
6.96-12
B8.09E-12
1.48E-11
1.64E-11
17611
1.87E-11
2.05E-11
209611
2.57E-11
2.84E-11
i

Fold Tag
Infinity
Infinity
Infinity
Infinity
Infinity
Infinity
Infinity
Infinity
Infinity
Infinity
Infinity

AARARARRANARNRRA

Infinity

Notes 2
ko] Addnote.
k] Addnote.
la] Addnote.
| Addnote.
la] Addnote.
k] Addnote.
lo] Addnote.
ko] Addnote.
lo] Addnote.
ko] Addnote.
lo] Addnote.

1 Add nol;e.

" Include 1 feature in results

8550 matched

X Dor'tinclude 1 feature in resuits

0 matched

Intensity (1043)

500

Mass spectrum (23.548 min)

00

i

085

2030 W5 9100
miz

9105 9110

Retention time (min

Chromatogram {m/z = 908.5533)

00 0 00

Intensity (10°3)

40

500

default the information is displayed as an Aggregate for the feature across

all the aligned runs.

Details of individual runs can be viewed by using the ‘Run’ link and
selecting the run you wish to view.

The feature editing tools are located in this window (see page 25 for
functional explanation).

Aggreg

ate
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Clicking on the Expression Profile tab in Window D shows the comparative behaviour of the
feature across the various biological groups based on group average normalised volume. The
error bars show +/- 3 standard deviations.

LC-M5 Run | Expression Profile ‘

12.72(20.15]

Log normalised volume

0.002+000

Window E: shows where the current feature is located on the LC-MS e
run by means of the ‘Green’ rectangle. i
E spoa]
To change the current location, click on the image of the run (note: K
the retention time and m/z values update as you drag the cursor E
around this view). g
€ 84.783
Note: doing this updates the focus of all the other windows.

T T
500 J|861.2224 1500

mz

T
2000

You can also drag out a larger area on this view that will refocus the other windows

LC-MS Run | Expression PrDﬁle‘

Run: . - v I 0.0099
gg:grgga &

¥) Undo || (™ Redo

Key: lon charge =1 42,6434

36,1494
]
38.3294

42.643—‘ EI -‘

40,464+

Retention time [min|
Fetention time [ min|

84.7831

lon charge =2

lon charge =3

lon charge = 4

len charge = 5 mz

T T T T
500 1000 1500 2000
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The 2D Display
Windows A, D and E: perform the same functions across all 4 display modes.

In the 2D Montage mode, Window B displays a montage of the current feature across all the
aligned LC-MS

[:2] LE-MS Tutedial - LC-MS
Eile

Bata Reference bun
Simtin sirgrem Fitmwp  Groupletp VewReut Sropeeect Sl Srobein Sewch  Breten View gt

Review Features cogmg s -
snova oy Foid e |- e B B
1243 LHEDE  infinity Ll - i i
B LOEDY  lnfmity o i | W -
| '

M4 LOSLF Infnity v ol Aaanote. |
47 LUEW ety il Aganote. m m, = L =
8 LISECY ety L] saanate. Il e m "
76 LAGEDE  infmity il Add note.
£57  LATESY  Infmity o ] Addnate. [ 1]
BB LD Infnity v ol Aaanote. )
¥ LMEM  Infmity ] Addnote. [ —
1T L4E08  Infmity o | Add note. L] IH L
T LISLR  Infeity ] Ao note. I In
W4T LECT ety o L] aad nate.
SEE LIVEDY  Infnity v ol Aoanote.
o nchade 1 fasture i et 8806 matchgg | L5 PN | Expression Frofie

e B

Dot inchadt 1 featire in resut: 0 matebed v

x nl eature 1 resuts

@ e T b
10 Disay | 2D Montage |30 Mastage | Feature detats [Erspon | [Framemge | E T £ sl

Show il utines (G | [Coosete | E FERTS ' ' | ‘E
S J[oe ] | | :
-] L E s

Contrast: [ 1 7.205 =

Find..

Wl | o [
T T T T T T d
0 w0 2 sos 10 e ae0
Montage sz mi m
@ r 2
Section Complete )

The appearance of the Montage (window B) is controlled by the panel on the bottom left of the
display.

A (=3 | i
— =
s L s L
[T [inaa
1 ]
]| (]
B O
[ ==
— — ==
LC-MS Run | Expression Profile
Run: 0,009
reate
23,624
a
E 24.054- E 42,643
z 2
E E
= 24.469 =
2 2
9 undo || Rese | 8 E
Z 24903 2 84.783
25.322
Key: loncharge=1
T T T T T T 1
len charge =2 880 881 882 500 1000 1500 2000
lon charge =3 mz mz
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Using the the various views in the 2D display one can examine the feature detection in detail to
validate the correct detection of even fully overlapping features as shown above.

The 3D Display

Window B changes into a 3D view by selecting the 3D Montage tab on the bottom left of the
display.

LC-MS Tutorial - LC-MS

File

MSData  Reference Run

Import Selection Alignment Filtering Group Setup View Results  Progenesis Stats  Protein Search  Protein View Report
Review Festures oo
[ Anova(p)  Fold Tag = Notes - B B
1243 1.01E-09  Infinity e | aaanote. | <
821 LO4E0Y  Infinity ia] Addnote.
3454 1.056-09  Infinity e [o] Asdnote.
4087 1E0R  Infinity ia] Addnote. ) ) ’)) J
265 1.15E-09  Infinity e [o] Asdnote. :
5076 16E09  Infinity o ia] Addnote.
4557 1.7E-09  Infinity e [o] Asdnote. |
8192 1.21E09  Infinity ia] Addnote. £ 5 bl r
4539 1.24E09  Infinity e [o] Asdnote. e v,
1792 124E09  Infinity &l Addnote. & k N i
2958 1.25E-09  Infinity e [o] Asdnote. '."
3447 129E09  Infinity ia] Addnote. .
5088  1.29E-09  Infinity e k] asdnote. _
4t b

¥ £q Profil
 Include 1 feature in resuts 8606 matcheq | MCMSRun | Expression Frofie
21(:0.14)
X Don't include 1 feature in resuts 0 matched
1D Display | 20 Montage | 30 Montage | Feature details H
H
[T Show all outlines H
[ Rotate £
Peak scale: U =
[] contour map:
0 00=+000
“
Select runs... = =
Section Complete ()

The number of 3D views displayed in the montage is controlled using the Select runs link on the
3D Montage tab. The images can be set to Rotate automatically or you can rotate them manually
by clicking and dragging them with the mouse.
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Editing of features in the View Results stage

As an example of using the editing tools which are located on the left of the LC-MS Run view, we
will remove and add back the ‘monoisotopic peak’ for the detected feature selected below. A
feature can be selected from the ‘Features’ list or located using the various image views .

LC-MS Run | Expression Profie|
Run: 0.0099
Apgrepate 29.012] | -t
Lp select ] =] N i
TR fi _ 2
E g 30453 i e ea
ErmE=) :
[CGoae |[osete] = ] g
¥} Undo (¥ Redo .E LT .E
= 31.306-] - o 84.7837
31.734
Key: lon charge =1
T T T T —
lon charge =2 1004 1005 1006 1007 500 1000 1500 2000
lencharge =3 mz i

1. Locate the feature at approx 1005 m/z and 30.453 min using the Find tool.

Find specified location =
Mass 1005.0000 = mz
Retention time on:  Alignment reference 30.453 = minutes

or |select a sample » | [30.453 - | minutes

2. Select the Edit tool and click on the feature to reveal the ‘edit handles’

29.8124 \—/_,J
30.044
E
Z 30.453 ®
Pl
E
5
= 30.8814
=
=
o«
Key: loncharge=1 31.306+
lon charge = 2
lon charge =3 31734
lon charge = 4
T T . :
lon charge 2 5 1004 1005 1006 .

Click on the ‘minus’ handle over the monoisotopic peak to remove it.

4. Click outside the boundary of the feature to update the view.
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To add a peak to an existing feature, ensure that Edit is selected then click inside the

Then click outside the feature to update the view.

Note: If you are not satisfied with the editing use the Undo button and retry.

5.
feature to reveal the handles.
\_ i
@
6. Click on the ‘plus’ handle on the peak to add it.
7.
8.
Review Features Grouping |AC
# Anova (p)  Fold Tag w Notes -
180 0.548 1.15 ¥ lo | Add note.
181 0.00296 1.95 e _J Add note.
182 0.00014 4.36 ¥ _J Add note.
183 0.938 1.03 v .+ | Add note]
184 0.00227 399 e | Addnote. ™
4 . L3
9.

—>

# Anova (p)  Fold Tag ~ Hotes e
180 0.548 1.15 v la| Add note.
181 0.00296  1.95 v k| Add note.
182 0.00014 436 Add note.

v | Add note.
9129 0.973 1.02 il | l» | Add note.
184 0.00227 v | Addnote. ™
‘ . ]

Finally note: that a tag is automatically added to the edited feature in the table and the
features id number is changed to the next available one in the list.

The other tools: split, merge, add and delete behave in a similar fashion and their use can be

combined to achieve the desired results.

Selecting and tagging features for Progenesis

Stats

There are a number of ways to ‘refine’ your ‘Ranked List’ of

analysed features before examining them with the Statistical tools
in Progenesis Stats. These make use of simple ‘Selection’ and

‘Tagging’ tools that can be applied to the various Groupings

created in Stage 6 (page 19). An example is described below.

Review Features Grousing |ac

s ancva iy Fold Tag v Mates

11 LIE13 Infinity v | Al vote,
TS BATEAD  Imfmity 2| addnate.
W80 14612 Infinity v o| Aadnate.
81 15612 Infinity W wl Asdnote.
1447 LAIE1Z Imfinity v fl Add nute.
#173 3MEA2 Infinity v o| Addnate.
WS LESEIZ Infinity v | asdnote.
263 AA9E-12  Infinity 4 fl Add nute.
37 ATEEA2  Infinity v o| Addnate.
R BSE1Z Infinity v | asdnote.
1280 09612 Imfinitly v fl Add nute.
8653 1.48E11  Infinity v o| Addnate.
S417  1LA4E11 Infinity v .| addnate. .
V" Inclce 1 feature in resuits BE50 matched
3¢ Dont include 1 festure in resuits 0 matched
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First expand the 'Features' table to show all the details by clicking on the 'Feature details' tab on

the bottom left of View Results. Then order on Abundance and select the top 4000 features

ssay

nonlinear

& eovalp) Fdd Tep v Hotes al T Mass WY fmsos) | dbumtance - [usies Pectein Peptide Scsen  Pepltide +
1 o oun la] A ncte.. WS 3 s s it T i
7 oesn lu] Aaanote. TSI 2 NS Saa L5SE07 F

R ST letenry lal a2 note.. MOOSHT 3 JOETIE  HATS T.58E0T 7

B GOOOIN  LABEHM o] mancte., nIeEN 3 MISANS 4Ln 783607 "

L] LAEOT  1.5E03 ] Addnote.. 54,8613 FRRETE ) 43,807 BAEOT ]

W AR L3861 lal maznote.. T I S.8aEw07 w“

B4 A0S 158500 ] Adsnote.. 06007 2 ZReRe 51T S.0RE0T 130

LB LA ] A3z note.. WrMT @ TWLEN Ins0 S.80E-07 ar

B e 13 la] msgncte.. R I 1 R 484507 "

] LIMEG 10 o] mancte., LB 1 TR nTs A29E0T #

44 ITE0E  Imeity ful Adanote.. THMRE 4 MeaM2} R 4386407 %

s cam Lm la] mazncte... TELEM 3 S0RAE 09T 195607 3

£l m ') 0
:/lm|ﬂm\|nm 0 matchod “Mimi

3¢ Bon't include 1 feature in resuits omatcraa | T Lo

saseaate
[T D
=P i
10, 201 Feature cetats Migms- T
[0 e | [0 meo j

3484

ALLERE UL LR L 1 sS40 100k 1S80 200
mE mE

[ section Complete .+ |

Now click on the 'Include 4000 features in results' this will place a tick against each highlighted
feature.

nonlinear

w178 3 43004
A5 DAT3 455 la] Addnote... TAME 3 IR 80 43604
W 0TS 104 Lol s note.. STLISE 1 NM0AN 3aT 496404 ]
502 0084 a8 L] Asgnete... A0MAEHE 4 ABNT0D S48 420604 o
e ooaM ad lul aazncte... . 3 aenrm esar 4396004 a
[ . d L
| T e |t
Bun: . 008
Bont incude 4000 feat resuts
® tures in O matchea e J_I/
[ ST
R ey R T T o
[ wsco | [0 heo j
]
Key: o change = 1
lon chasge = 2
lon charge = 3 AT
o chargs = 4 858 B85 57 515 s80  wee 150 2630
lon change 2 5 e
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Review Features crocping &
] anovaipy  Foid Tag v Motes
4164 0.837 143 o ol ssgnoten,
S04 00253 10 v o] dcdnote.,
With the 4000 features still highlighted right click on them and select it S i T
'New Tag ' a0 oo s v o] Mdoote.,
M1 08 .14 v T
LT Edited | acanoten,
085 O.NT wl sdopten,
4378 0033 Edit tags &t | Asdnate...
4T85 Q4T3 ay | Addnate...
s orTs .04 o] addnate...
02 0.0548 5.45 o Add note...
I8 00438 L% k] Adnote...
" Ischacie 4000 features in resulls 4000 matched|
2 Dot nchude 4000 features in resuts 0 matched|
Create new tag |
Give the Tag a name. i.e. ‘4000 most abundant’. () %000 most abundart

[ ok [ cancel |

Review Features crowing A
Fl Anovaip)  Fold Tag - otes
w184 047 143 v ) Anote.,
5084 00283 01 vl ) Addnote..
472 LMEQ ey o g ] Addnote.
5411 0.0811 649 v ] Adncte..
a501 0009 58 v ] asancte,
M08 114 v ) ssnote.,
L ) i i ) X #3001 188 v s st
On clicking OK the Tag is applied to the features highlighted in the ws ow 7 v ) e
table (signified by a coloured square). e i
°95 0TS 1.04 | A3 note.
S0 0.054 565 | Aadnote
M8 L0434 an o | Assnate.
o Include 4000 features in nesulls S000 matched
3 Dont inciude 4000 features in results 0 malched
Review Features Grouping ’K_‘ v]
To view the Tags and also control the P—e——— T[] votes . "
number of features displayed in the table, ber o= o v 8 @ showal [F carrogs]
click on the drop down selection onthe right o0, o 10 v W[T @ 1000mos sundrt €000feemeo
of the Tag column header. By ticking one or = Lys;  4aicor oty v ool w s
more Tags you can control the number of o mE P 1299 assigned U550 festures)
features displayed. 502 00019 5.8 v L
Edit Tags =
[gmealeanewtag I [)( e a———
- . . | Actve _ Ta |
To delete and/or create additional Tags click on Edit tags and [] [ Eied

4000 most abundant

Create/Remove Tags as required.
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Review Features Grouping |AC

# Fold Tag v MNotes

997 0.0491 1.39 v | ] Addnote.

. . . 3961 0.0491 60.5 v [ ] Addnote...

Now with the table displaying the 4000 tagged features order 2 0w 1® v () o) Adnote
them by Anova (p value) and highlight all the features with a value [« oo 186 v [ ) awnote
less than 0.05 w0 ooss 33 o (@ o] ete.

4102 0.0494 Edited note...

s106  0.0495 (@] 4000 most abundant hote...

1542 0.04%8 New tag... ote.

1372 0.0498 & tdittags TR hote...

2002 0.05 15 Vv i =] Addnote...

5362  0.0501 34.8 v [l k] Addnote...

) 0.0501 1.3 v [l ] Addnote...
Right click on the features and create a ‘New Tag' called Most 2“?’ oo 1 v L sdnote..
abundant p<0.05.

4 Include 2651 features in results 4000 matched

X Don't include 2651 features in resuits 0 matched

Create new tag

Press OK to add this new tag to 2651 features (W) Most ab.rcert p<0.05

=%

Review Features Grouping |AC
# Anova (p)  Fold Tag | Notes
997 0.0491 1.39 v [ |l Addnote
3961 0.0491 60.5 v il |<] Addnote
602 0.0491 1.89 v [l |l Addnote
4404 0.0491 18.6 v il | Addnote
4310 0.0493 3.13 v [ |« Addnote
4102 0.0494 637 v |l |.»] Addnote
5106 0.0495 7.07 v [ |lo] Addnote
1542 0.0498 422 v [l |l] Addnote
1372 0.0498 3.52 vl |<] Addnote
2002 0.05 1.5 + [l =] Addnote.
To move to the next stage in the workflow click Section SIE 00501 4B v @ & sdnate
42 0.0501 1.3 v [l k] addnote
Complete' 2487 0.0502 19,1 vl L] rddnote
<
" Include 2651 features in results 4000 matched
X Don't include 2651 features in results 0 matched

b Calculating PCA results...
b With 4000 of 8550 features selected.
.
)

Cancel calculation

Note: as Progenesis Stats opens progress dialog will appear as the Stats are calculated for the
features selected at the View Results Stage, in this example 4000 features
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Stage 8: Multivariate Statistics on Selected Features

The tutorial displays the functionality of the Multivariate Statistics. This section is only available if
Progenesis Stats is licensed .For this tutorial we start by examining the behaviour of the 4000
selected features from the previous stage, View Results, then making use of the Tags and
Group Setups to explore specific groups of features that meet chosen statistical thresholds.

The statistical analysis of the selected data is presented to you in the form of interactive graphical
representations of answers to questions asked of the analysed data.

Principal Component Analysis (PCA)

On opening Progenesis Stats the statistically based question asked of the application is:

Are there any outliers in my data? And does my data cluster according to my groups?

It answers this question by:

‘Using Principal Components Analysis (PCA) to produce a simplified graphical representation of
your multidimensional data’.

[2] LC-MS Tutorisl - LC-MS

Eile
LEMS Data Reference Run
import Setection Angrment Filtering Group Setup View Hesults  Progenesis Stats  Protein Seerch  Probein View Report
Quarstion: Principal Componants Analysis
fue theve any oulliers in my datal w 0.02 . . - .
Does my datn curster accoring ta my groups? Q
o
‘What's this? —
Principsl Components Anslysis roduses & simgified, graphical nm
representation of your mutidinensionsl Eita, =
wore., 8§
S pop —0 st oL AT e e AR M T e —
3 3240
E
g
3 00
Ask another question k]
H
Groupieg | AC | =
¢ g 0.0z
# secwa  guslee  Pewer Tag v Custer *
0 1aE2 ATSED s g Q 3 ; ; ; ; ; + ;
2851 185542 BTSEAD .55 U 0.020 0,015 0.010 0.005 0.000 0.005 0.010 0015 0020
147 ez anaEa s Principal Component 1 3| 72.43%
wen 3seEa2 A0eE0 pas [ r = = g
! Standardised Expression Profiles -
w1 sz s ases [l L -
180 BENZ LOTED 25955 () & =
e e Lnes s [l i
e osen e : 9t il
— 1 L o q
WE s Lo x9s () '
W 2SEN w5 ([l 3
— 2o
4 BSTENT LI6E s il 3
327 443E-11 L.BEA S5 gy 'Iq 00
im 4T9E-11  L.6BEA S5 g g
1212 GOTE1  2.TIE s i o
413 JENT 1I7E 5 H
5
4997 B.OIE-11 3.T6E S5 gy ] L n n
nTs BMEN ATEm s
w8 aMEN nem s 18
s s dmEor s = [ ——

Note: the LC-MS runs (samples) are displayed as solid coloured circles on the plot. To identify
the runs, a tooltip is displayed when the cursor is held over each circle.
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PCA can be used to determine whether there are any outliers in the data and also look at how
well the samples group. The groupings that can be observed on the 2D PCA plot can be
compared to your experimental design groupings and conclusions can be drawn regarding
possible outliers in your original groupings.

Correlation Analysis

The Table in the Stats view contains additional columns:

g value: tells us the expected proportion of false positives if that feature’s p-value is chosen as
the significance threshold

Power: can be defined as the probability of finding a real difference if it exists. 80% or 0.8 is
considered an acceptable value for power. The Power Analysis is performed independently for
each feature. Given the sample size, the variance of expression values and the difference we
want to detect, we can calculate the power. Also, for a given power of 80% we can determine
how many samples are required to ensure we find a difference if it actually exists.

Use the tags created in View Results filter the features in the table. In this example using the
features tagged 'Most abundant p<0.05' (2651).

=1 Anova g Value Power TagE Cluster = A na ¢
3680 1.4E-12  6.75E-10 =.9995 [ L Showall [ Edittags

2851  1.85612 675610 2.9995 [ [ ][] @ 4000 most sbunndant (4000festures)
1447 3.11E-12 BJ04E-10 = .9995 Q @ Most abundart p< 0.05 (2651 features}l_

089 3.89E-12 B.09E-10 =.9995 o [ ][] Mo tags assigned {0 features) g

163 449E-12 B.47E-10 =.9995 [

1280  B.09E-12 1.07E-09 :.9995 [ ]

Now set a tag for all features with a power of 0.8 or greater by first ordering the table on Power
and then highlighting all the features with a value of 0.8 or greater, right click on the highlighted
features and select 'New tag'

Ask another question

Grouping | AC vl

Create new tag @

@ Abundant_sig_with Power>0.8

# Anova g Value Tag ~ Cluster *

1472 6.33E-05 4.3E-05  ».9995 [aul

3680 1.4E Edited

i 0.0“@ 4000 most abundant
@ Most abundant p<0.05
1611 6.41

0K | [ Caned |

956 000 Newtag..
2851 1.351'@ Edittags

a7

000000
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Having created the new tag, now use it to filter your data to display only those features with a
Power value greater than 0.8

s
Ask another guestion ‘G

=
Grouping |AC v] nl: -0.05

[w)
# Anova q Value Power Tag + Cluster *
3680 1.4E-12  6.75E-10 >.9995 [ 0 Showall % Edit tags
2851 1.85642 675610 2.9995 @ [][ ] @ 4000 most sbundart (4000 features)
1447 3.11E12 8.04E-10 >.9995 (@ |[v][ | @ Abundant_sig_wih Powers0.8 (2255 features) |
2089  3.89E-12 2.09E10 :.9995 [ [ ][ | @ Most abundant p<0.05 (2651 features) [Sta
263 4.49E-12 B.1TE-10 ».9995 [ L0 No tags assigned (0 features)
1280 B.09E-12 1.07E-09 :.9995 [
1709 1.87E-11  1.79E-09 :.9995 [ T

Correlation Analysis

To perform the Correlation Analysis using this filtered data set click on the link Ask another
question (above the table)

A selection of 3 tools will appear in the form of questions . Are there any outliers in my data?

Does my data cluster according to my groups?

Group my features according to how similar
their expression profiles are.

How many replicates should I run?
What is the power of my experiment?

=R

Select the second option to explore ‘feature correlation
based on similarity of expression profiles’

® &  Pperforming correlation analysis...
b b With 2255 of 8550 features selected.

Cancel calculation
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This time the statistically based question(s) being asked is:
‘Group my (selected) features according to how similar their expression profiles are’
The question is answered by:

‘Using Correlation analysis to evaluate the relationships between the (selected) features’
expression profiles’.

The answer is displayed graphically in the form of an interactive dendrogram where the distance,
horizontally and vertically, between each feature can be taken as a measure of how similar the
expression profiles of each feature are.

LC-MS Tutorial - LC-MS
File
-MSData  Reference Run
Import Selection Alignment Filtering GroupSetup  View Results  Progenesis Stats  Frotein Search  Protein View Report
Question: Dendrogram
Group my features according ta haw similar BE=
their expression profiles are. ]
What's this? 1
We have used Corretation Analysis to evaluate the 2.0—
relationships between the expression profiles of your 9
features. ]
The results are shown in the dendrogram. 1.5 —|
More... § 1
2 ]
g -
sk another question = B
9 40—
# Anova  qVale Power Tag v Cluster * B
[ os—|
3680 1.4E12  6.75E-10 2.9995 [ m R
2851 1.856-12 6.7SE-10 2.9995 [ ] 1 -
1447 3OME12 B.04E-10 29995 [ 0.0—4 SRy L
2089 3.89E12 B.09E-10 :.9995 " -
9 ° Standardised Expression Profiles -]
263 449612 BATE-10 29995 Q
1280 B.O9E12 1.07E-09 »>.9995 () - €
1709 1.87E-11 179E-09 2.9995 Q 3
1868 2.05E-11 1.79E09 2.9995 [
1319 2.57E-11 208609 2.9995 Q E..z
88 29611 2ME0 29995 [ g
s
3414 3E7ENT 2.26E09 2.9995 [ g
327 463E11 268609 29995 O Q g
5
2
1772 479611 288609 2.9995 [ =
1212 SO7EA1 2TE0 29995 () 3
5
4331 83E11 327609 2.9995 [ E
4997 B.OIENT 3.76E09 :.9995 Qo -’
3275 BM4E1T 3.76E-09 2.9995 [
305 B.35E-11 3.76E-09 ».9995 [ Q 2
3461 BSIENT 3.76E-09 2.9995 [ o Section Complete (3)

To highlight all the features demonstrating increased expression in the 'C' group click on a 'node’
for a branch of the Dendrogram (as shown above). As before create a Tag for these features.

Correlation Analysis enables the grouping of features | “=*="=®2 o
together according to how similar their expression (] ncreased Bxpressionin

rofiles are.
P
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Clicking on a ‘node’ in the dendrogram, (as shown on the previous page), causes the features
under that node to become selected in the table. Multiple nodes can be selected by holding down
Ctrl and clicking on the required nodes in the dendrogram as shown below.

| (4] LC-MS Tutorial - LC-MS

Eile
E- Refereme fun
Selection Asignment Filtering
Question:

Group my festures BECOraIng 1o Bow similer
their Expression profies are.

What's this? B
e b wied Correlation Asstysts to evasate the 2.0 —
Felalionitips between Lhe expression profies of your .
festures.

The results are shown in the dendrogras. 1.5 =]
More..

§

1 g 10—

Grouping | AC -} 7

'] Ao qVase  Power Tag v O
BW LS LD :es L
1961 LTHE6 231606 29995
a3 27aeos aaeE0s oS
N84 LTS LITEOR :.es [
10 LTSO8 1306 29995 T
3% LTSO8 23E0s s N
400 LBE0S  LIBE0E :.9995
00 LeCos  LIE0H 29995 O
509 LBIEOS 241E08 p9WS S
N7 LEEOR LAEDE :.9995
s e paos 29w [
WT LASE08 24TE0R ».9S [

5

L ——
[standardised Expression Profiles -/

A It

0000000 000 ©

47 2908 251504 2905 N !

1950 LIE0E LGEDE :.9995 Q 1, = -

5005 203608 LeTE0n 3 ewes S 1 =

T LieE0s e s [ 0 :

471 1NEDE LTSE08 p.oees _
ane deeos 27efos 3 eees B “ Section Complete

Additional features can be selected by holding down Ctrl and then clicking on the feature in the
table.

2.5

Multiple groups can be displayed by setting a ‘pruning threshold’ on
the Dendrogram. To adjust this threshold click and drag horizontal
grey the line down over the dendrogram.

2.0 ’—

Note: as it moves over each branch, all the branches beneath become colour coded and selected

34



Progenesis LC-MS Tutorial

When you release the mouse button, the expression profiles for each branch of the dendrogram

will be displayed. The number and composition of these ‘branches’ is controlled by sliding the

threshold up and down.

LC-MS Tutorial - LC-MS

File
LCMSData  Reference Run
Import. Selection Atignment Filtsring
Question:
Group my features according to how simiar
their expression profiles are.
What's this?
We have used Correlation Analysis to evaluate the
relationships between the expression profiles of your
features.
The resuits are shown in the dendrogram.
More...
Ask another question

& Anova  qValbe Power Tag v Cluster *
3380 L6906 2I9E06 2.9995 ||

1963 27IE06 232606 >.995 Q
423 LT4E06 234506 2.9995 (O Q
3154 27BE-06 2.37E:06 ».9995 [ Q
1801 279E06 238506 :.995 I

3829 L7906 2.38E06 ».9995 Q
400  2.8506 238506 :.9995 A
3008 L8E06  239E06 2.9995 ||

509  2.80E-06 2.41E-06 2.995

5387 LEIE06 241606 >.9995 |

4651 1.85E-06 243506 ».9995 (G Q
971 LESE06 2.47E06 2.9995 [ Q
3091 29806 247606 :.9995 I

4737 L9IE06 249506 2.9995 || Q
2247 195606 251506 :.9995 I Q
1350 3.2E06 2.66E06 2.9995

5005 3.A3E06 2.67E-06 ».995 I Q
1227 3.6E06 269806 2.9995 (O Q
4671 32306 275606 ».9995 Q
4118 3.24E06 2.76E06 :.9995 [l o -~

Distance

GroupSetup  ViewResults  Progenesis Stats  Protein Search  Protein View Report

Dendrogram
25

20

0.5

ek

[Siandardised Expression Profiles -]

A iG]

[

Section Complete )

To identify the shape of individual profiles in the expression graphs drag the mouse over the
profiles. The current profile is highlighted with a tool tip showing the feature ID and relevant

sample information.

Finally, the table can be ordered based on cluster by clicking on the

‘Cluster’ column.

1D: 3676
A3
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Power Analysis

Are there any outliers in my data?

To eXplore the third Statistical analysis of the data %" Does my data cluster according to my groups?
click on the blue link Ask another question at the top Group my features according to how similar
=

of the table. The selection of 3 tools will appear in the their expression profiles are.
form of questions.

How many replicates should I run?
What is the power of my experiment?

Select the third option to explore the number of replicates required and obtain a measure of the
‘power’ of the current experiment.

This time the statistically based question(s) being asked of the application is:

‘How many replicates should | run and what is the power of my experiment?’

It answers this question by informing you:

‘How many replicates you need so that at least 80% of your features with a power >0.8’

Using all 4000 most abundant features view the power analysis.

[4] LC-MS Tuteial < LC-MS ==

Eile
LHLDMA  Refecence Run
gt Sevection Acgnment Filzering Growp Setup View Regults  Progenests Stats  Protein Seerch  Protein View Report.

Question:

Power Analysis
How many regBCates shoud | run?

100

‘What i the power of my eperiment!
. 3
What's this? <
Yo have $6.45 of your data with power +0.1, 8 reicates =
il i you BOOW Of your S8t with nower »0L0. =
More.. arn
-]
3 &0
£ 50
Ak aeqtiar question L
fo
Groupeg [ac - ]
1 =
-]
. Aova  qvE=  Power Tag v Custer = 8
W0 1At TR0 x99 Q e
s e s [ S E— T S S S ST R S S A " —
Wt st ke eos [ 10 20 a0 4 50 80 70 8 20 100
W Amei amen 1 B Number of replicates (10°3)
I 44T BATEND 39995 A= T y
_'_i Standardised Expression Profiles -
e et none e il
16 LATEN usEes wes B L c
e 2ot L7eeos o i 15
EILIE X7 ST R |
s Liee aoees e -4
M4 LT 10 zooees i 5
N asEn s s 5 .
1T amen s w00 [l
EIE Y. STRE E-T T BT e
an exen s a9 i) E
A7 RMEN AME0r pows B i
N LMEN LTeE0s c s s
W AMEN LMEs s B s
e asEN e w9
W LEEN THOY .99 P oy
206 100 44N p v B | Section Complete .+

This is displayed graphically showing that 54.6% of the 4000 features have a power of 80% or
more and therefore 9 replicates would be required to give you 80% of your data with power > 0.8.
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« The power of a statistical test reflects our confidence in the experimental data’s ability
to find the differences that do actually exist

e The power is expressed as a percentage, where 80% power is an accepted level,
therefore allowing you to assess the number of sample replicates that would be required
to achieve a power of 80%.

To move to the next stage in the workflow click Section Complete.

Stage 9: Protein Search

Determining protein ID is dependant on the availability of MS/MS data for the LC-MS runs. This
data may be available but limited if the LC-MS was performed in a data dependant MS/MS
detection mode due to under sampling. Under these conditions MS/MS data acquisition is
dependant on thresholds and parameters set prior to the LC-MS run.

[} LC-MS Turosial - LC-M5
Eile
M5 DAty Reference fun
import Sainction Asgnment Flitering Genup St View Results  ProgenesisStats  Protein Saarch  Pretein View Repert.
Features Featura number 88, m/z 1170 5503, ratention lime 58 073 min, charge +2
= MGINS v Proteins ore Togs = Motes o pmsin 1Ds
bt ¢ ? o -i i Show all % Edit tags peak
ARR1 34} o v ™ pem
v A0 @ 4000 most sbundart (2000 festures)
T o ke v ;I : : @ Abundant_sig_with Power:0.8 (2255 festures)
F3 L1 0 ] A | —w—
s o o o = _Jlé L Increased Expression in C {1099 features) I
A 0 ¢ v o[ %] @ Mostabundanl p<D.05 (265 features)
L ¢ b 7 I:‘ D No tags assigned (4550 features)
w4 a o i<l
wmom o v &
172 38 o o v = ] e =
w oW 0 ] v Bk a D e
-~ by NN N NB NG _
7o ] o . RS mE o sl y ll 1 :
318 35 L] o v . iy # Yo N 1] 500 00 1500 000 P
554 3b o o o, R e
A9 L7 (] o o | ' .. Run,C1 Scan number. 1469
w N 0 (] v el s5477
177 3 '] o v el
E o
Include o velexLed fratires in guery H 2
E o5 5
Remove al selected features from query g 2
2
Delete 10 from seieched features.., 025
MS/MS lon Search 1163 1170 1171 !:;:II_T}H.‘-.!!I'S
Horor b | pey iy o P o e o
hckdencuey & Yo O Mo
M/ spectra in current query set: 7278 |
[ascat . RunC1 Sean number 7511
Fhenyx f5 437 50000
SECUEST (2t & out Fies) t‘ ¥ T 1 40000
SEQUEST (dtn & pepdm) H 60.208 ?
= “ s H ann
Ce t L —
|—--£"’T—TE- | Sectien Complete i3

For this tutorial we are using LC-MS runs containing MS/MS data where the data was acquired in
a data dependant mode.

Note: by default the table is ordered on the number of MS/MS spectra available for each feature.

Now ensure that the table is only displaying those features showing the behaviour Increased
Expression in C by setting the Tags as shown above, (approx 1099 features are displayed).

37



Progenesis LC-MS Tutorial

Performing an MS/MS lon Search

Using LC-MS data containing MS/MS spectra, protein ID can be
determined for all or a selection of features which have available MS/MS

spectra.
1.

N oo g M w N

Highlight all the features with MS/MS spectra in the Features table
Click on ‘Include all selected features in query’

In this case the current ‘query set’ contains 7278 MS/MS spectra
Select appropriate search engine i.e. Mascot

Click ‘Export current query set’ to save search as file

Perform search on appropriate search engine and save results file

Click ‘Import search results’, locate results file and open

Please refer to Appendix 4 & 5 (page 53) for details of the 'Search
Engine' parameters

Note: the blue link tells you the appropriate formats for exporting ID results

MS/MS spectra in current query set: 7278

Export current query set

Import search resuts

Clear current query set

&
v
=
[
)
E]
a
£l
1

How do | run an ms/ms ion search...

MS/MS spectrain current query set: 0

Mascot

I

Export current guery set

Import search results

Clear current guery set

Note: an example Search Results file is available in the folder you restored the Archive to
(Protein search results_v2.xml). Select the 'Mascot' method and import this file to see results like
those below.

On importing the Search results the Features table updates to reflect the identified proteins and
the relevant score for each searched feature.

[] LC-ME Tutorial - LC-MS

e
Data  Reference fun
mport Selection Aligrment Fiterieg GroupSetup  View Resits  Progenesis Stals mhﬂ Protein View egort.

Sloes

Features
® i | Proteins score | Tags = hote Protein IDs
Mes 197 1ginassi. onis | G Wl A molude  Score | His Protem Pegtide ‘Proken Descrighon
an 1giesst. 138 | S Ll A 7 920 4 SIS (@) VLOKDNGENLVGVEK  Ssyer protsin KClostidim diicie)
B9 iginassi. 1097 | B Wl A I R e
- ™ i 106t | v Bl W & e (] “ Gill45512TY || VLOKDNGENLVGVIGK  hypothetical prosein Caid_ 00357 [Clostidum dffici
o s 1068 | S Wl A & B|E W el [ DEMLVDALSAAPLATE hypotebes] proten DSYAS1E [Drsulobnciores hats
Powm T v |y B Wl a .
#_ 5 L] L e WIS RuncAl Scan rumber 1471
® g w | B e
1% 4 11145555, 10924 | o '-? &l A e
w4 L] L v B kA F -
moB ] L] . EE T e ?l |
w oo relinassst. wse v B Ll A ] ~
M 3 igiassi. 2 | B Ll A | .
noow ] ] . BT = 11|
55435 o o v P Hha
L] rgssm.. wa | B WA 814 815 #6817 6N
® N ] ] . EES e
w o o M G alT | dehamy © Ye @ N
Inchade 8l sced features In Query RunAl Scan rumber 1513
Rsmove sl seected features from cuery -

Deiete 105 from seiected features... 188, @ | |
MS/MS lon Search T
by go | run g0 e doom bom s ch,,

ME/ME Spectra in curtest query set: 0

i
i
|

|11

. S —
g2 815 @6 #7818
mE

Mascot -
Dport current guery set
rchdengey () Tes @ Mo

Import search resuts
RunAl Scan number 1556

Ciear current query set
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Now select all the features in the table by clicking on a feature | Features

and pressing Ctrl A. Order them based on descending TR jjg‘ q' J“M i
'‘Score'. Decide on an appropriate threshold, 40 for example. w5 3 e 18 v O ] A
v ]
1819 3 1gi|145956... 15.95 4" '? lo | Ade..

v B sl

Click on 'Delete IDS from selected features' this opens the
dialog shown below.

Include all selected features in query

Remave all selected features from query

Delete peptide Ids E]@ | Deiste IDs from selected features... |
Are you sure you want to delete |ds from the 1099 selected features? MS/MS lon Search
l i This action can not be undone How do | run an ms/ms ion search...

MS/MS spectrain current query set: 0
Choose Ids to delete

Al [ascot <
@ Only Ids with a score less than ST IIye

40000 = | importsearchresuts |
Thig will remove 1068 of 3510 lds Clear current query set

Set the threshold to 40, this removes 1068 ids from a total of 3510

Click section complete to move to the Protein View stage.

Stage 10: Protein View

Having filtered at the Protein search stage you can now further validate the protein ids by
reviewing the peptides that have contributed to each Protein Identification. This stage allows you
to order on the basis of protein Score and then examine the behaviour of the assigned peptides
and resolve any conflicts for the various peptide assignments.

The Protein view provides a number of interrelated graphical and tabular views to assist you in
the validation of the peptides that have been assigned to proteins and also to review the
relevance of the data returned from the search.

In this tutorial example the organism under study is Clostridium difficile

In this tutorial example apply an Acceptance Criteria, based on your experimental details to
define levels of stringency with regards to database integrity :

e Resolve conflicts of peptide assignment
e Remove proteins based on relevance threshold (i.e. 'Hypothetical’)
e Remove proteins based on biological relevance (i.e. Incorrect organism)

e Remove peptides where only one hit is returned

When you open the Protein View order the data in the protein table (A) on the basis of Score.
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LC-MS Tutorial - LC-MS [E=S =R
File
MsData  Reference Run
Import Selection Alignment Filtering Group Setup  View Results  Progenesis Stats  Protein Search  Protein View. Report
orouing
| Protein: gi|145953274 hypothetical protein CdifQ_04003257 [Clostridium difficile QCD-32g58]. |
‘ Accession Peptides ~ Aova(p) Fod  * # Score Hits  Mass RT (mins) Charge Tags ~ Abundance Conflicts Peptide Sequence =
|giiras9s3272 23 3006.04  5.96E06 134 |F | 8151 10179 4 1800.89 18.8 2« [ 2.69E:04 1 VETEDQEYTVVRSKYY .
gil145985932 12 1275.94  0.00054 2.8 | 16 765 23 114463 41.6 2 v 20807 1 GLLDGSITEIK L
2il126698450 11 1155.22  7.06E06 314 97 60.34 13 183L.94 25.5 3 v [ 531E0s 1 ILNAKEETIDIDASSS
gil4s953272 11 1130.19 601 4473 1 114463 38.9 2 v 2aees0s 1 SLIDCSITETE
gi113539182 7 828.24 89 89.11 29 2926.43 52.1 3 Faials IRBU=u 1 TYPNGY NATIEVAGED
11209570719 8 623.10 240 88.04 16 282235 58.1 2 v Y amaees 1 ]IBD‘J brLoDsVI
211126698631 5 574.32 25 89.29 44 1626.86 218 2 v eses07 1 NLVOVGE
1126700790 5 450.74  0.000243 3.53 33 10616 54 282035 58.2 3 v o [ e 1 TINDDVEDFLDDSQVI
1145956117 5 413.35  0.000159 3.25 544 66.53 5 302454 58.5 3 v 73305 1 EDQLVDALAAAPVALY
gi1145953270 5 395.70 B.ETED6  2.46 i 144 15048 16 1832.94 25.5 2 g 'i 6.46E+06 1 ILNAKEETIDIDASSS «
P P —T— v < M ] »
Peptide Views | Protein Resolution
C [Slandardised Expression Profiles -~ 00097
A c !
20 40.895
15 T = ‘ < 42.843
£ Pl £ 41.763 £ !
2 0 - E E
2 P A~ = =
] / " 5 2
£ s 1 / £ 42.643 5
4 / i ]
/ & &
2 / 84.783
3 00 - :
H ]
2 / 43.511
] /
E /
jool D
/
a0l [ —" | 44.334
T T T T T T T 1
573 574 575 576 500 1000 1500 2000
s miz miz
Section Complete (3),

The first protein on the list has 23 peptides assigned, however it is identified in the database as
'Hypothetical', therefore based on our 'acceptance criteria' we want to remove this assignment for
all the peptides

To remove all the peptide assignments for this protein, in the Peptide Table (B) highlight all the
peptides by clicking on the first one and then pressing Ctrl A. Click on the tick box, notice how the
protein becomes 'greyed out' and the peptide count for this protein is reduced to 0.

Protein: gi|145953274 hypothetical protein CdifQ_04003257 [Clostridium difficile QCD-32g58].

| Accession Peptides Score v Anova(p)* Fod  * J_» Score Hits  Mass AT (mins) Charge Tags ~ Abundance  Conflicts Peptide Sequence -
Ig\|145953274 0 0.00 = H B ftst w0179 4 1800.89 18.8 AR . |

21145955932 12 1275.94  0.00054 2.8 B] s 76.5 23 1144.63 41.6 2 I |

i 126698450 11 1155.22  7.06E-06  31.4 (=) K 60.34 13 25.5 3 v q

gil145953272 11 1130.19  0.000369  2.81 B Jeor 4473 1 38.9 : v

2113539182 7 82824 0.000152 3.22 ] .41 19 52.1 3 v

21209570719 3 62310 0.000236 67.2 B 8.04 16 58.1 AR . |

21126698631 5 57432 0.000141 3.07 Elzs 825 44 2.8 : v 9

gi 126700790 5 450.74 0.000243  3.53 E |33 54 58.2 3 v q

21145956117 5 42335 0.000159 3.25 B |54 5 58.5 3 WM

21145953270 5 39570 B.B7E06 246 . | [ |44 16 25.5 : v

O i 1 » < i ] »

You can repeat this for all ‘hypothetical' proteins and other inappropriate assignments.
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The next example demonstrates how an peptide assignment conflict can be resolved between
two proteins.

Select 'enolase’ from the protein table this has a score of 450.74 and 5 assigned peptides. In

the peptide table order on the Conflicts column, click on the first peptide with 2 conflicts and then

on the Protein Resolution tab on the Peptides Views (C).

LC-MS Tutorial - LC-MS [= ==
File
| LC-MS Data Reference Run
Import Selection Alignment Filtering Group Setup View Results  Progenesis Stats  Protein Search  Protein View Report

Protein: gi|126700790 enolase [Clostridium difficile 630].

Accession  Peptides Score Anova(p) Fod  + #  Score  Hits Mass AT (mins) Charge Tags ~ Abundance | Conficts| Peptide Sequence
gil 145953274 0 0.00 - - 3 973 9243 11 1718.88 4.2 2 v zeses 2 LQLVGDDLEVINIER
gil145955932 12 1275.94  0.00054  2.88 852 8837 17 132776 62.7 : v zo:E0s ] EALELIVEAITE
gil126698450 11 115622 T.OSE08 314 990  57.95 7 104859 382 r v g 10905 0 SVIELVYAR
gil146953272 11 113019 0.000369  2.81 2311 10639 & 2188.09 52.2 2 v [ 153605 0 SGETEDSTIADLAVAVNZ
£il13539182 7 82824 0.000152 3.2 3781 1056 15 2046.08 66 : v 136605 ] AAADEIGLPLFQYLGEVY
211209570749 8 623.10  0.000236 67.2
21126698631 5 57432 0.000141 3.07 B
£i1126700790 5 45074 0.000243 3.53

5 423.35  0.00015¢ 325 _

gi1145956117

Accession Peptides Score Score Sequence # Score Hits  Mass RT (mins) Charge Tags w Abundance Conflicts Peptide Sequence
£i1158320009 1 9243 10IVEDD 973 9243 11 1718.88 49.2 R 2 IQLVGDDLEVINTER
gi1134300819 1 92.43 IQLVGDD

C

qa~ . 3

Section Complete (2)

This view displays the 2 conflicting peptide assignments. Not only are the conflicting assignments

from the wrong organism but they also contains fewer peptides than the enolase protein from
Clostridium difficile.

When you 'un-tick’ the proteins in the 'Protein Resolution' table then the conflicts for this peptide

are reduced to O in the Peptides table, and the conflicts are resolved.

Now click on the 'cell wall protein V' (2 entries above enolase in the table). This has 8 peptides

currently assigned and score of 623.1.
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Order on Conflicts in the Peptide Table (B) then using the Protein Resolution table (C) remove

the conflicts as shown above.

C-MS Tutorial - LC-MS
File -
. L
-MSData  Reference Run q
Import Selection Aignment Fitering  GroupSetup  ViewResults ProgenesisStats Protein Search  Protein View Report onli near
roumne
Protein: gij209570719 cell wall protein V [Clostridium difficile]. B
[Accession  peptiges score  ~ movay Foa  + [ & score  bits mass  Rimin)  Charge Tags v Aundance | Conficts |Peptice sequen
81145953274 0 [} |E 339 8792 9 1286.67 39.9 2 v [ 7EE0s 1 TAIDEAQAILDE
12 127594 0.00054 2.8 || 872 9337 6 1623.88 54.7 1 v [ assee0s 1 EIDDALSALNTATDTEK
" 115522 7.06E06 314 979 803 1 2961.43 4.7 3 v aoseos 1 TALQDAVIAATSLEAGAI
1 1130.19 0000369 .81 1468 5618 1 1961.43 4.7 4 v [ om0 1 IALQDAVIAAISLEAGAI
7 828.24 0000152 3.22 1661 4827 4 1698.81 306 2 v 1mEs 1 LYNEAIEGINVGEYK
Immw 3 623.10  0.00023% 672 | 1390 4654 1 1580.85 385 3 v rzeos ] TALQDAVIAATALEAK
21126698631 5 57432 0.000141  3.07 1250  67.56 2 1808.38 4.7 2 v F 20E05 0  EVNDAVIALNTATDTFR
21126700790 5 450.74 0.000243  3.53 2603 41.29 1 1916.97 38.1 3 ' q 5.04E+04 o TAIDEAQATLDESDATQR
211146956117 5 42335 0000159 3.25 2826 101.83 3 2094.01 56.6. 2 v F ts8Es0s 0  EVNDALTALNTATETFEZ
1145953270 5 39570 BETED6 246
211126699063 5 32162 263805 284
21126698640 3 31291 0.00073% 197  ~
< i ] » < n +
Pratein Resolution
Protein: gi| 145955932 hypothetical protein CdifQ_04000533 [Clostridium difficile QCD-32g58]. Feature #339
[ Accession peptides score Score  Sequence |  # ~ Score  Hits Mass  RT(mins)  Charge Tags v Abundance  Conficts Peptide Sequence -
gil145955932 12 1275.94 87.92 TAIDERQ 339 8792 9 1286.67 39.9 2 v [ 7ases 1 TAIDEAQAILDK
426 127.47 16 1692.93 45.5 2 () 1.09E:08 0 vyircersvisTail |
459 11609 3 1609.90 &1 2 [ 53705 ] QDQLIDALAVGVLGz
500 7753 13 1732.90 28.9 1 () 48805 0  ATANDVINFKPTSEY
577 138.04 19 2096.03 422 2 raseeos 0 DRGITQSYVVGGES:
C 872 9337 & 1823.88 547 1 [ 3aeE:05 1 EIDDALSALNTATD:
§7% 8013 1 2961.43 4.7 3 v ) acses 1 TALQDAVIAATSLEI _
Ml " rernm o et PP "
< . ] b

Having removed the conflicts now un-tick all the remaining entries in the Peptide window (B) that

have only a single Hit for the assigned peptide.

Frolen: gif 208570718 cell wall prolen V [Closiedwm dificibe],
sccession  Peptides  Score v sovaipf Fog = 2 score nazs BT (i) Charge
' w4 0 4 am sm 128667 0.4 ]
giI148985532 1 NO0E IS 204 4wz e wzaee 547 z
i | 126658450 1" 1186212 T.OSE06 M4 FiR 80.13 2061.43 447 3
145953272 " NHAT 000008 Lo 4 1w shae 296143 a9t 4
il 13539182 T BIE.24 0.000152 322 J] 1881 am27 1698.81 306 2
IUIM’UNO 3 623.90 0.000236 7.2 I ¥ 1390 4654 158085 385 3
il 126658631 5 67431 0uoootd 307 J] 1250  &7.56 1808.52 AT t
5 as.4 0000243 153 ¥ 1603 4129 1916.97 381 3
5 41538 0.000159  3.35 7 e 10183 2094.01 566 ]
5 W0 BATEDE Lk
s ST L0 18
3 nes 0.000736 197 -
‘ 0 v F m

Tags

v

LnA AL

]

ddddadad,

Abunsance Conficts Peptide Sequince B
TIBES a TAIDEAQRELDK
188Ee05 ] EIDDALEALNTRTEIT
4.08E008 o

203005 [

1736008 (]

1.12E-05 Q

296008 a VHOAVIALNTATOTFE
5.04E-04 Q ATQH
1.58E005 a EVNDALTALNTATETFER

When you un-tick the peptides with only a single hit the number of peptides assigned to cell wall

protein V and the Protein score will update.

Also note the 'Peptides with single hits are now 'greyed out.
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Protein: gi|209570719 cell wall protein V [Clostridium difficile].
Accession Peptides ~ Score Anova (p)* Fold  * # Score [Hits | Mass RT (mins) Charge Tags ~ Abundance Conflicts Peptide Sequence
gi1145953274 0 0.00 E| 339 87.92 9 1286.67 39.9 2 v ri 7.78E+05 o TAIDEAQAILDK
£i1145955932 8 910.06 9.63E-05 .14 L 872 93.37 6 1823.88 54.7 2 v ri 3.86E+05 o EIDDALSALNTATDTFE
211126698450 1 1155.22  7.06E-06  31.4 E 970 s0.13 3 4.7 v 3

£i1145953272 1 130,19 0.000369  2.81 [ 1468  56.19 3 44.7 4 v [ F 20005

gi113539182 7 828.24 0.000152  3.22 1661 48.27 4 1698.81 30.6 2 v f? 1.73E+05 o

Igil?.ﬂ‘?S?ﬂﬂ‘? 5 398.95 1.15E-05 1.34EI|11 [ 1390 46.54 1 580.85 38.5 v ri 1.22E+05

gi1126698631 5 574.32 0.000141  3.07 1250 67.56 2 1808.88 44.7 2 v ri 2.9E+05 o

£il126700790 5 45074 0.000243 3.53 [ 2603 4129 1| 191697 38.1 3 v [ 50400 0

gil145956117 5 42335 0.000159  3.25 2826 101.83 3 | z094.01 56.6 : v [ 1.58Ee05 0 EVNDALTALNTATETFEZ
£i1145953270 5 395.70 B.87E-06  2.46

£i126699063 5 321.62 2.63E-05 28.4

211126698640 3 312.91  0.000736 1.97 -
< m v « i v

Now as an example of the process use these simple Acceptance criteria and the tools provided
to rapidly resolve conflicts for all the proteins in the Protein table (A). This should remove all
‘Hypothetical' proteins, Proteins coming from any organism other than Clostridium difficile and
peptide assignments with only one hit.

Finally order the Protein table (A) using descending score, it should look similar to below with the
peptides sorted on 'Hits' in the Peptide table (B).

[4] LE-MS Tuterial - LC-MS

LC-MSData  Reference Run
import Selection Alignment Filtering GroupSetup  View Results  Progenesis Stats  Protein Search  Protein View Report

Protein: gi|126698631 cell surface protein [Clostridium difficile 630].

B

Accession Peptides  Score ~ anova(py Fod - = score | Mass RT (mins) Charge Tags ~ Abundance Conflicts Peptide sequence
211126698450 10 106117 7.05E06 311 |EI [@] 1431 70.62 15  1983.09 62.4 3 v [ taE0s 0 LNDAEVILIGSEGAISSE
113539182 7 828.24 0000154 321 || [7 250 1128 13 1983.09 62.4 2 v [ 1asE0s 0  INPAEVILIGSEGAISSS
|gi\1zmm1 5 508.50  0.000161 2.98 | @ 2375 108.2 8  7143.15 57.4 2 v [ 1aee0s ) VELVNSNSLDDALASTEI
211126700790 5 45074 0.000243  3.53 @ 11ee 8173 5 109665 36.5 2 v ssaem 0 LDAPILLINK
21209570719 5 9895 1A5E05  L34E:02 (7] 1975 835 3 1429.78 26 2 v [ azE04 0 SPVVLASGSLSSAQK
g 5 321.62 2.63E-05  28.4 [@ 1126  51.65 7 1629.87 29.9 3 v A s7Es 0 CADREETSLLLTR
gilf2s60 ] 31291 0.000736 197 [F] 2298 65.82 1 1629.87 29.8 2 v M s7E0s 0
#i zsﬁgj 2 20550 0.000156  3.39
g z 18738 1.01E0S 9.0
£i1126698643 2 17225 0.00205  3.86
£11126697669 2 150.55  0.00203  3.54
211126698351 z 14885 0.000627 146 -
o i B o i v

Note: this is a worked example for the demonstration of how the various tools may be applied in
the Protein View. Hence there are a number of approaches that can be applied to the validation
of the data, for example you may wish to switch off proteins that only have one peptide assigned.

Export Protein List ===

Having validated the peptide assignment you can Export the | Shaoss propeties to be indluded in exparted fie

Protein list by selecting this option from the File menu. You :;?;:mcnwm
can control the output (csv format) using the dialog provided Cofidence score
Anova [p)°

Max fold change
Description

|| Nomalized abundance
[ Raw abundance

[ Spectral counts
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Now return to the Protein Search

screen.
LC-MS Tutorial - LC-MS | E=E =R (5|
Eile
LC-MS Data Reference Run
Import. Selection Alignment Filtering GroupSetup  ViewResults  Progenesis Stats  Protein Search  Protein View Report
e Feature number 1661, m/z 850.4123, retention time 30.627 min, charge +2
#  MSIMS  Proteins Score  Tags v MNote “ | protein IDs
v B elay Incude  Score | Hits  Protein Peptide Protein Description
&7 &5 teilizeess.. 10759 v (Y LA o 4827 4 Gi203570719 (@] LYNEAIEGTNVGEYK cellwall potein V [Clostrdium dificie]
v ala N : . ;
s B 82 4 GEYK  hypothetical protei
5031 4 1gil126698... 86.08 P | A
v Al ua
2166 6 1gi1126697... 74 PAEd. | N RunC1 Scan number:3051 2 =
o sl A -
896 8 | 2000 mostabundant A 004 &0 7
[@ Most abundant p<0.05 A = 50 —
Ol - T 30483
&E O | Abundant_sig_Power>0.8 LA g =0
i1g 16 || Increased expression in C o A 5 g
£ 20881 E3
6643 0 New tag.. kA 2
1479 16 A Editt ol A 20
[ Edit tags <l 31.206
6600 0 0 0 v Ll A 10
268 1R n RO aT g0 &t 852
miz N
Include all selected features in query ncludeinquey @ Yes @ No 0 500 1000 1500
° s

stage by clicking on the icon in the Workflow at the top of the

Note: in the Features list, if you have resolved all the conflicts, there will only be one protein
assigned to each feature.

Create new tag

=S

Create a new tag for the selected features and

call it Assigned Features (M) Assigned Features

[ ok || cancel |

Now move to the Report section by clicking on Report icon on the workflow at the top of the
screen.

Stage 11: Reporting

The Report Design stage allows you to select what views you want to include in a report based
on the list of currently selected features.

As an example we will create a report for only the features with identified proteins and showing
an 'Infinite fold' difference between the groups AC.

1. First reduce the features to report on by selecting the ‘Assigned Features’ tag. In this

example it reduces the number of features in the table to 73.

L Show all [ Edit tags

(@
00 e
E
(1] @
E ]
L0

4000 most abundant (4000 features)
Abundant_sig_Power=0.8 (2255 features)
Increased expression in C (10599 features)
Most abundant p<0.05 (2651 features)
Assigned Features I__a’?;features}l

Mo tags assigned {0 features)
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Order on Fold then highlight all features with a 'Fold' less than 'Infinity"

Click on the tick box to un-select these features

2.
3
4. Expand the various Report Design options (by default they are all selected)
5

Un-tick as appropriate

Selection Alignment Filtering GroupSetup  View Results  ProgenesisStats Protein Search  Protein View

Report Design

Title  LC-MS Tutorial

Setect the sections you wish to include in your report:
v Overview run M

~) [¥] Data processing methods
List the processing methods used for peak and feature dstection

i

~) [¥] Experiment design

Includes 2 table describing the structure of the experiment i.c. the images in each experimental group

~) [¥] Feature table

Includes a table containing a summary of all of the features you have selected for the report

#
Anova (p)
Fold

Tags
Notes

Average Normalised Volumes

Charge
miz
Retention Time

~ Feature details

Reports the full details of every feature you have selected for inclusion. Uncheck any items you do not wish to
include.

Tags
Expression profile
Protein scores

Run montage

[ 4] LC-MS Tutorial - LC-MS
File
Data Reference Run
Features
Grouping | AC -
# Anova (p) | Fold ITag + Report Notes
2826 1.424e-008 Infinity i kJ
339 2357007 Infimity (g d
2848 2.526e-007 Infinity i kJ
1661 2.947e-009  Infimity (g d
872 6.273e-007  Infinity 7] =]
2554 9.417e006  Infimity (g d
3609 3.082e-005  Infinity (g el
1256 4.562¢-008  Infimity (g d
4737 2.917e006  Infinity (g k&l
1091 0.001 120404 g O -] Add a note...| |
5031 0.017 724 a O .| Add a note...
1250 9.986e-004  218.4 | 0 .| Adda note...
1357 5.004e-004  73.9 a O .| Add a note...
337 3.578e-004 652 | 0 .| Adda note...
630  1.255¢-005  63.7 a O | Add a note...
1328 0.003 60.2 | 0 .| Adda note...
85 8.310e-005 551 a 0 .| Add a note...
14 7.915e-004 475 | 0 | Add a note
838 1.554e-005 436 a 0 .| Add a note...
72 1.357e-004 377 8 0O o] Add a note...
1123 1.503-005 26,1 a 0 .| Add a note...
3781 0.012 245 | O o] Add a note...
16 3.533e-006  21.2 a 0 .| Add a note...
840 0.001 20.4 a O o] Add a note...
575 24108004  19.9 a 0 .| Add a note...
409 33516004 187 a O o] Add a note...
97 3.626e-004 186 a O .| Add a note...
A i ]

6. Click Create Report

This opens a dialog to allow you to

2] Save
Saveirc ||| My Faports - OB

Hame Date modified Typt Size:

= This folder is emnaty.
Recent Places

"
save the report, eicp

after which it will be opened in the form of a web i

page.

Andy Bontbmick
Computer
[ ¥
-

Hetwentk

o [t ] - =

Sresstie | Wetmagn Chemhrd = [ o
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Scroll down to view details for each feature and montage.

Experiment: LC-MS Tutorial

Report created: 17/03/2009 14:23:19

Overview image

00094

426434 %;3‘ w .

Retention time [ min|

84,783

w %ﬂﬁm |

m o I ‘

Peak number 1661

Charge 2
m/z 850.4123
Retention Time 30.6
Notes
() 4000 most abundant
iAbundaanigﬁw\‘th Power>0.8
() Assigned Features
Increased Expression in C
(@ Most abundant p<0.05

Score | Protein Description

48.27 | gi| 209570719 | cell wall protein V [Clostridium difficile]

Data Processing Methods

Peak processing method  Profile data
Feature detection method Default

A C

Arcsinh Hormalised Volume

0.00e+000

12.75(+0.18

A c

Alternatively the features can be exported as an ‘Inclusion list'.

As an example recall those features showing a significant increased expression in strain C with
no MS/MS spectra, there m/z and retention times can be used to construct an inclusion list for

additional runs 'targeted' at acquiring the missing MS/MS spectra .

By returning to the Protein Search stage in the workflow you can tag these features (252 in this
example). To do this first ensure that only the features shown in the table are those with
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‘Increased Expression in C' (1099 features) by ticking this tag in the drop down (see below),
order the table on MS/MS and highlight those features without spectra. Tag them, 'Increased
expression in C_no MS2'. Now return to the Report stage by clicking on the icon in the
workflow.

[&] LC-MS Tutorial - LC-MS

Eile
g . CLE
Reference Run L |
Selection Alignment Filtering GroupSetup  ViewResults  ProgenesisStats  Protein Search  Protein View non ":lgg":
Features Feature number 4321, m/z 1157.9388, retention time 46. charge +3
[#  wsiws ~ proteins S LSEE EI Ne *  NThere are no ms/ms spectra matched to this peak| 3
6575 1 0 0 v [ showall 3 Edit tags
5993 1 0 0 ¥ A @ 2000most sbundart 4000 features)
8380 1 0 o v A [1[] @ Abundant_sig_Power=0.8 (2255 features)
A0 4 ! ¥ B O 0 iosssed epressionin C (1089 fsatures)
5991 1 g u v B[] @ Most sbundart pe0.05 2651 festures)
SHIE 2 o vI<8 [1[] @ Assigned Features (73 features)
4937 1 o 0 v A0 | Incressed expression i C_no M52 (252 features)|
421 0 g o v = ] No tags assigned (4550 fetures)
7
. [ oKk ] [Cancel |
1040 0 ] 0 v W
M = N g

Select the 'Increased expression in C_no MS2' tag from the drop down to display only those 252
features.

[4] LE-MS Tutorial - LC-MS

File
Selection Alignment Filtering GroupSetup  ViewResults  Progenesis Stats  ProteinSearch  Protein View
Features Report Design
Grouping | AC - =
| Title  LC-MS Tutorial
# Anova (p) Fold Boncud_liinioe =

(& show all |3 Edit tags

][] @ 4000 most abundart (4000 features)
[1[] @ Abundart_sig_PowersD.8 (2255 features)
L] B el i i C 0 g Mo
[ ][] @ HMost abundant p<0.05 (2651 features) e
][] @ Assigned Features (73 features)

4384 3.668e-004 Infinity “Jsh to include in your report:
4380 6.317e-004  Infinity
4372 2.242e-006  Infinity
4591 2.404e-005 Infinity

4529 1.344e-007 Infinity

97 18Me00s  Infinity | [1 L] ) ereased mmrossoninC o M52 @52 et ing a summary of all of the features you have selected for the report
4328 1.814e-005  Infinity || No tags assigned (Dfeaturss)
4263 1.077e007  Infinity
4257 2.453e-008 Infinity L B
4233 2.062e-008 Infinity 136
Hotes
AGZYY | 18Maf0s  infinfly Average Normalised Volumes
4313 6.640e-007  Infinity Charge
4266 4.008e-008  Infinity miz s

Retention Time
4598 4.737e-006 Infinity

4822 6.145¢-006 Infinity ~ Feature details

4805 1.160e-007 Infinity Reports the full details of every feature you have selected for inclusion. Uncheck any items you do not

wish to include.
Tags
Expression profile
Protein scores

Run montage Select runs

4773 3.492e-004  Infinity
4914 4.340e-006 Infinity
4865 2.047e-008 Infinity
4829 1.081e-007 Infinity
4750 1.717e-005 Infinity
467 3.231e-006 Infinity

4826 2.591e-004 Infinity

'E\flJT.'[IT[I'[IT1\1\1J.'[I.'[l'.[I'[\f{\.'[\TE\f[J'[IT[I'.[I'Df[\'[\E

(SN N RN I I 5 S S I S R R LS
NI ENEEDEEDEDEE B E

Ai‘ﬂ.’i 3.3Me-N4_ Infinity ‘
il m b

At this stage you can further refine the list on the basis of Anova and fold change if required
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[] Bxport Inclusion List (==}
@\:_-/" e My Inclision Lists v [ 44| [ se0rch »
Finally export the inclusion list in the appropriate
MS machine format to use in the acquisition of
additional MS/MS spectra from a new LC-MS run. Tt e
Note: The new LC-MS runs can then be added to Folde: I ;
the original experiment to increase the MS/MS s hd
coverage using the Add data files facility at the ST, [m,i:::“,’i;“ﬁ‘,':'t”f‘;“;“““'“m d
Data Import Stage. = e Folders | (T

Congratulations!

This document has taken you through a complete analysis using Progenesis LC-MS, from
Alignment through Analysis to generating lists of interesting features using powerful Multivariate
Statistical analysis of the data.

Hopefully our example has shown you how this unique technology, available within Progenesis
LC-MS package, can deliver significant benefits with

e Speed
e  Objectivity
e  Statistical Power

If you would like to see the benefits of running Progenesis LC-MS
using your own data and explore the LC-MS Data Import module as
well as the rest of the workflow please go to the next section.
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Appendix 1: Stage 1 Data import and QC review of LC-MS data set

You can use your own data files, either by directly loading the raw files (Thermo and Waters) or,

alternatively convert them to mzXML format first.

To create a new experiment with your files select New
data type, the default is ‘Profile data’.

give your experiment a name. Then select

Note: if you have converted or captured the data as centroided then select Centroided data and
enter the Resolution for the MS machine used. There is also an option for Low resolution lon

Trap data.
New Experiment ==
Create a new label-free experiment called
My Experiment
Data type
© Centroided data
Resolution (full width at half maximum) |15000
Machine type
© Low resolution lon Trap “ Create Jl [ Don't Create
Click Create to open the LC-MS Data Import stage of the workflow.
Select the ‘Import Data file format’, in this example they are mzXML files
Then locate your data files using the Add data files... link.
My Experiment - LC-MS
Eile
-M5 Data Reference Run
Impart Selection Alignment Filtering 1o Progenesis Stats nSearch  Protein View Report
Import Data Data processing methods:
Add Feature detection method: Default
mzXML files Peak processing method: Profile data
Thermo .RAW files Include?
Waters .RAW folder
NetCDF files
[] selec iles =
@k)" »LC-MS = [ 43 |[ seorch )
L e
Hame Dute modiied Type nt.
Almgoml 03/06/2008 08:10 MZXML File
A2 mzanl 030520080810 MEGML File
A3 ol 03/06/2008 0810 MIXML File
C1.mazomi 03/06/2008 10 MEIXML File
2zl O03/06/2006 0810 MZXML File
|Gl GAOGNRGD  MDMLER
Folders oy '
Fhe name: “C3mom” “Al moed” “Amoet™ ", = | muXML fes (" momml) -
[ Oeon )| [ coneal |
 Include run in analysis
3 Don't include run in analysis
[m]Exclude areas from setected run
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Locate and select all the Data files (Al to C3).

On loading the selected runs your data set will be automatically examined and the size of each
file will be reduced by a ‘data reduction routine’, which reduces data by several orders of
magnitude but still retains all the relevant quantitation and positional information.

Note: For a large number of files this may take some time.

Each data file appears as a 2D representation of the run. At this stage you will be warned if any
of the data files have been ‘centroided’ during the data acquisition and conversion process.

My Experiment - LC-MS |E=3EoE =)
File
LCMSData  Reference Run
Import Selection Alignment Filtering GroupSetup  ViewResults  ProgenesisStats  Protein Search  Pratein View. Report
Import Data Data processing methods:

XL fles | Addcataties..  Feature detection method: Default
Peak processing method:  Profile data

No problems found

M
a1

n

<]

L [

) Pending...

a Pending...
No problems found

The data file was imported with no problems.

The data appears to be in the correct format to be analysed by this software.

+ Include run in analysis

X Don't include run in analysis

Section Complete ()

[ m] Exclude areas from setected run

Note: as each data file is loaded the progress is reported in the Import Data list. The dialog
below the image reports on the QC of the imported Data files. In this case ‘No problems found’

with the this data file

Now move to the next stage in the workflow (page 6 in this tutorial) by clicking Section
Complete.
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Appendix 2: Stage 1 Data QC review and addition of exclusion areas

During the process of Data QC you may identify areas of the raw
data for a particular run that appear 'noisy' yet still have
identifyable 'isotopic patterns'.

For example if the run is part of a 'replicate set' of runs it is
possible to exclude such areas on the noisy run by applying a
mask to the area. By doing so this area is excluded during the
initial part of the detection process in order that it does not
'interfere’ with the detection of the features in the replicate group.

To do this select Exclude areas from selected run on the bottom
left of the Software.

Drag out an area over the noisy part of the image to create the
mask.

Note: if you now zoom into the masked area using the Zoom tool
you will see the isotopic features in the noise.

e

File
E e
ot Sclecion | Alment  Fiming  GrapSetnp

Add exclusion areas

Drag out an exclusion area to exclude areas which
contain noisy data. Peaks covered by an exclusion 10
area will not be used in any analysis.

Selected area

mizfrom [400.0000 [ to [1701.4375

D

D

- F i
time from |77.614 31514

All areas

miz 0070t e 7 A

[2] to [103.408

59.528

Retention time [ min|

101.269
103,639

Import Data

’Tl'erm.R.Aths -

Add data files...

| Include?

No problems found
X

h
F

+ Include run in analysis

» Don't include run in analysis

Ii‘ Exclude areas from selected run I
_

T
iEame |Q_menut 7 Zoom to fit 500 1003"}2

T
1487.8277

Note: if the level of noise is high and affecting many of your runs a preferred approach would be
to re-optimise the chromatography to improve the levels of noise in your data
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Appendix 3: Licensing Runs (Stage 3)

When setting up a New experiment if you are evaluating LC-MS with unlicensed Runs then the
licensing page will open after Reference Run Selection

LC-MS Data Reference Run
Import Selection Licensing Alignment

If you already have a programmed dongle attached to your machine then the following
License Images page will not appear.

To use this page to License your Runs you must first either obtain an ‘Evaluation’ License
Code from a Nonlinear Sales Person or have purchased a license code directly from
Nonlinear.

Each code will allow you to license a set number of Runs.

The Runs you wish to License will be listed as shown below.

To activate license(s) for the selected images enter the code in the space provided and click Use
Licence code.

LC-MS Tutorial - LC-MS =R
Eile
LC-MS Data Reference Run -
Import selection Licensing alignment Filtering GroupSetup  ViewResults  ProgenssisStats  Protein Search  Protein View Report s

License Runs

This installation is currently restricted to )

I | 4 I R Licence License
analyse licensed runs only un name state this run
To license your runs, you need an C:MUsers\Andy BorthwickDesktopLCMS Tutorial\A1 mznld Unlicensed
evaluation licence code which can be C:\Users\Andy Borthwick\Desktop \LCMS Tutorial\A2 mznid Urlicensed
obtained from a sales representative. C:\Users\Andy.Borthwick\Desktop\LCMS Tutorial\A3 mznid Unlicensed
Once licensed, your runs can be C:\Users\Andy.Borthwick\Desktop\LCMS Tutorial\C1.mznid Unlicensed
analysed on any installation of the C:"Users\Andy. Borthwick\Desktop\LCMS Tutorial\C2 mznld Unlicensed
software. The licence is automatically ¢\ jcoroy gy Bothick\Desktop\LCMS Tutona\C3 manid Unlicensed
included when archiving an experiment.

If your runs have been licensed on
another computer, click here to make the
licences available on this computer.

If you have one. you can gpen a licence
file toinstall.

If you have just installed a dongle. click
here

Run licence code:  wecooocooo:ood Use Licence Code
Section Complete ()
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A message confirming successful installation of your image licenses will appear.

]

Installation complete

0| Successfully installed licences for Progenesis LC-MS,

Click OK, the view will update the and Alignment the next stage in the workflow will open with the
licensed files.

Appendix 4: Search engine parameters (Stage 9) Mascot

The parameters applied to the Mascot search that yielded the search results used in this example
tutorial are shown below:

MASCOT MS/MS lons Search

Your name
Search title
Database
Taxonomy

Enzyme

Fixed
modifications

Quantitation
Peptide tol. +
Peptide charge
Data file

Data format
Instrument

Decoy

Andy

Tutorial v2
NCBInr -
. ... Firmicutes (gram-positive bacteria)

-

Trypsin

Acetyl (K)

Acetyl (N-term)

Acetyl (Protein N-term)
Amidated (C-term)

Amidated (Protein C-term)

o

1

MNone

-

9 ppm ¥ gisc 0 -

-

1+

C:\Users\Andy.Borthwick\Deskt

Mascot generic

-

[ESLTRAP [

]

Start Search ...

Email

-

Allow up to

Variable
modifications

MS/MS tol. +

Monoisotopic

Precursor
Error tolerant

Report top

andy.borthwick@nonlinear.com

1 + missed cleavages

Oxidation (HW

Oxidation (M)

Phospho (ST)
hosph

0.6

@ Average O

m/z
[
AUTO = hits

Database : NCBInr (circa 03/09) was used with the Taxonomy restriction set to Fermicutes

Variable modifications: Carbamylation(C), OxidationM, Phospho (ST) and Phospho (Y)

Peptide Tol: 9ppm

Instrument: ESI-Trap
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Appendix 5: Search engine parameters (Stage 9) Phenyx

The parameters applied to the Phenyx search that yielded the search results used in this
example tutorial are shown below:

1Ds

Title

File(s)
Databank(s)
AC

Taxonomy
Scoring Model
Parent Charge
Round #

Modifications

Enzyme

Parent tol.

Pept thresholds

AC Score
Conflict resolution

Turbo scoring

60625

C:\Users\Andy.Borthwiclk\Desktop\LCMS Tutorial\Abundant C.mgf (magf 108913 Kb)
NCBInr (20080114)

Firmicutes
ESI-LTQ-Orbitrap (CID_LTQ scan_LTQ)
1,2,3,4 (trust=medium)

Oxidation_M[wariable, <=4]
PHOS[variable, ==4]
Cys_CM[variable, ==4]

Trypsin_(KR_naoP)
miss. cleav. 1
cleav. mode. normal

0.01Da
length==6
score>=0.0
p-value<=1.0E-6
6.0

yes

tolerance=0.5Da
coverage ==0.2
series=b;b++;y;v++

Database : NCBInr (circa 03/09) was used with the Taxonomy restriction set to Fermicutes

Variable modifications: Carbamylation(C), OxidationM, Phospho
Peptide Tol: 0.01Da

Instrument: ESI-Trap

54



